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SURGERY 



Original Communications 


THE ARTBMAL BLOOD SUPPLY OP TIIL COMMON AND HEPATIC 
BILE DUCTS M’lTH HEFEKENCB JO THE I’ltOBEEMS OF 
COMION DUCT INJUR' AND IIEPAin 
Based on a SedIes -oe Tuxvtv Tiisr f Dissections 

Aepbed L Shapiro MD, add Gbecora L noBlLUAiiD, MD, Brooklyn, N Y 
(Tram tfte Suisviol (wiR FalAoIofliCAl Sems« o/ lfc« Brooklyn Canotr PiiAItlulA Beth El, onB 
}totic«gutit IIo*P*foU) 

I N THE course of a stud>, appearing elsewhere, on tlic morphologj and 
\ariations of the duodenal blood rasculatcPc in relation to the problem of post 
gastreetomj duodenal stump leakage we** had frequent occasion to traco 
the small blood sesacls suppljing the ductus choledochus In attempting to 
compare our findings wuli prcMous anatomic desenpuons review of some thirty 
treatises, atlases, dissection manuals, and applied texts’ faded to disclose 
any definitive consideration of the blood supply of the hiljar} passages proper, 
atthcfogVi consiiietable detad on the vanational anatomy oi the hepatio aTtcmcs 
was generally incorporated Painstaking search of the literature rcicalcd no 
reasonably complete studj of (he topic, however, a few writers** *‘ ** ** ” ® 

bnefiy referred to one or more small arteries actually or presumably supply 
mg the bile duets Contrary to our observations these vessels were generally 
indicated as arising primarily from the hepatic arteries ” ** ** *' A single 

iairly recent foreign paper comprehensive and well executed, dealing with 
the venous circulation of the cxtrahepatie ductal aystern but without reference 
to its arteries was encountered ** No articles m the English language journals 
were found and vrvth few excepuons the mes^r dcpieations appear to be rcla 
tively at variance with our findings 

The greatly increased cluneal UDportance of bile duct surgery in recent dec 
ades warrants m our opinion this somewhat detailed re presentation of its 
blood supply The voluminous literature and discussions of common duct injury 
incident to surgerv and the numerous operative descriptions of reparative, re 
constructive or the newer radically resectiie procedures apparently omit all 
conside ration of the intrinsic blood supply of this tube” “ "" ” « 
R«celYeil for publication April 29 1948 
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Accurate knowledge of the origins and distribution of these delicate \asa 
propna may be of great significance if the bile ducts arc corrcctlj considered 
as analogous to gut from the sui^cal point of view It is well established 
that the Mabilit\ of enteric segments iniolicd in larious surgical technical 
proccilurts is prirmrilj dependent on m'lintenanec of an aderiitafe eircula 
tion Carter and "Maraffins*’ Allen* and Cole** among others, stress the 
advisabilitj of securing mucosal lined rather than fistulous channels in hepatic 
or common duct plastic procedures without, however, emphasizing the need to 
safeguard the blood supply of stmetures utilized 

The hepatic and common ducts m rudimentary fashion resemble small in 
testiiic in structure' The mucosal lining tunica musculans and serosa 
or tunica propria of the 70 cm lo 85 cm long ductus would appeir to require 
an adequate circulation for siabilitv no less than similar endodormillj domed 
tissue elsewhere The possible role tint dcsascularization and consequent 
ischemic necrosis (sccondarv to stripping a large cuff or surface of these duets) 
might plas in the formation of strictures and fistulas or in the failure of duet 
reconstnictions and cholcdoclioontcroanaslonioses docs not appear to ha\e been 
given suitable consideration As cited in greater detail m our papers on 
duodenal and colonic arterial siipph Welsh and Mall as quoted bi Fisberg** 
Hotlischild and other iniesligitors lepoiiod that i rscntciic ligitioiis ol the in 
tcstinal \asa recta cffcctiich dciasculariziiu scgnicnls as little as 1 to '» cm in 
length produce gangrene of the loop The intestinal c isa recta art considtrahli 
larger and rclatiscly more abundant than the scssels demonstralih supph 
ing the biliars ducts Inastomctic margin il irlerits runnin„ tlic entire 
length of the common duet and insuring siiflicient circulation with lelatiielj 
complete stripping appear to be infrequent More often than not small blood 
sessels approaching almost at right angles to the duets appear to sene as 
end arteries for segments scscral centimeters long and aie so arranged tliat 
widespread separation of the structures in the hepatocluoilcnal ligament might 
lacerate these rclatncli fine trunks To what extent sueh manipulation might 
result m localize<l I'^ehcmtc m« rosiv and latir unexie<lr<l stnetuie finiiatuii 
so called spontaneous postopcralisc rupture fistulas oi failure of iinastomatH 
procedures is a problem for the solution of whiih i xpcnmentnl siiigin is 
indnated \t presint we are inscstigating the cfiMt of su h divas iilanzation 

in animal surgen utilizing fluorescein and uHraviolit light as an adjuv nit 
method as advoeatcil In I an gc" and others todcUnnint einuliton adiquaiv 
On comiletion of these studiis a dctaihd lejiort is lontemplatcl Ilciwcver it 
IS our jirescnt impression that minimal stripping for surlaee (xposiiics pai 
tieularh along the medial fxirder is pml ihh advisaldc under most ciriiin 
stances in order to reduce the danger of dec iseulanzation and i^r licniK necrosis 
in common duct surgerv \s a rule the csstic ind hepatic arteries can b« 
suital Iv identifictl without denuding too great a segment of bile duct It shouhi 
Ire noted that in dilatation of the common duet its tins blood vissels ofun 
hspertrophs to a size rcadih discernible in nonfatts hf patio pedicles 
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VRTFRUL DNTWBUTIO'* TO THE DIL> UUCT^ 

The folloAving sunej of the arteual circuhtion of the c\trahcpatic biliarj 
passages is drawn in the mam from owr own imcstigations and to some cstcnl 
from the se\eral sources quoted Dissections were made of Iwcntj thicc 
bodies all refrigerated of induiduals wdio had died kss ihnn two 
The anatomic studies wore made m the course of complete necropsj and no 
cases were included where palhologj or extreme obcsit> existed of such a 
nature as to obscure the structure of the celiac and superior inoscntonc trunks 
or branches India ink injected" m the ligated hepatic, gastroduodenal, 
and superior mesenteric arteries was utilized for contrast filling of small 
arteries For demonstration of the detailed distribution of the ductal lasa 
propria thej wore often cannulated bj blunted hjpodcrmic needles of small 
size and injected with India ink from a 1 ec tulcrculm sjringe Unless 
otherwise specified figures guen arc denied from this scries of cases Cor 
roboratiie or explanatorj refereueo citations arc often indicated b> number 
alone lii studios of this nature no claim for originalitj of obsonalions can 
lerj well be made Our intent is nthci to collate and ainplifj tlic mcipCr, 
widely scattered, and hitherto somewhat inaccessible information available on 
this somewhat neglected topic In all probabilitj }>nor descriptions exist hut 
are difficult to trace 

In our material the small branches supplj mg the common and hepatic ducts 
showed great variation in distribution It vvouhl appear possible as pointed 
out b} us with reference to the arterial supplj of the duoilenum” and trans 
verso colon*' that in certain eases a scanty configuration of supplying 
may Tender the mdnuluaU concerned cspcciallj prone to operative ischemic 
injuries to the bile ducts with resultant fibrosis or fistula formation Certainly 
the subject with otilj two or three demonstrable vessels runs a greater risk 
of dcvascularization with one or two small trunks injured than does a person 
with biliarj passages coraplelelj ringed bj the elalioratclj ramifjing branches 
of a half dozen or more proximate arteries In a fairh tlioroughh review of 
the literature on the possible causes of bile duct injurv a biief statement bj 
Dragstedl and associates* that the blood supply of the biliary passages them 
selves might be involved was the onlv consideration given to this obvious etiologic 
factor 

The usual explanations" •» ^,vcn for so called benign stiu 

tures of the common bile duct concur m attributing them m hj far the majority 
of instances to cholecystectomy Occasionally a local stricture at the junction 
of cystic and choledochal duets is found possibly sccondaiy to inflammation 
abscess or cholcdoehoslomy Alost writers®* *' •• *• ” »« stress the ctiologic rule 
of inadvertent clamping ligation section or excision of a segment of non 
visualized duct Cnttell** wnd liabcy** pointed out the danger of injury to 
the intrapancreatic termination of the duct in duodenal mobilization secondary 
to subtotal gastrectomy Calculus ulceration chronic sclerosing pancreatitis ®* 
necrotization by activated pancreatic reflux into the biliary passages *» and 
obliterative cholangitis®* have been proposed as nontraumatic causative factors 
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lIo^\e\er known choHngitis and cholebthnsis arc conditions often escaping 
siirgerj without the recorded derelopment of stricture formation, whereas 
the obliteration of the duets in scicral hundred reported cases m the literature 
has almost mvariablj followed surgerj The premise that factors other than 
traumatic are frequentl} responsible would therefore in our opinion he unsub 
stantiatcd 

Inasmuth as benign postsiirgieal fibrotie obliteration of the common bile 
duct IS in the majontj of cases observed to l>c extensive or even complete 
the possibilitj of desasculariiing )njur 3 (followed b> similar fibrotie de 
generation in ischemic gut) deserscs consideration Since often onl} the 
uppermost hepatic or the lowermost mtrapanereatic segments are spared that 
part of the duct supplied as a mic by twigs from the csstic arteries or less 
usinlh In the right hepatic arterj appears to be most commonlj insohcd 

The rctroduodenal portion of the common duct usually receives three to 
file twi"s from the superior posterior pancreatic duodenal arterj as it loops 
around the common duct** “ ** The caisteiicc of a posterior pancreatico 
duodenal arcade as a constant structure as discussed m our paper on the 
duodenal aaseulature is mentioned m only three** * '* of some thirtv standard 
anatomi treatises teats and atlases Pierson” Petren** Ramodaowskaja ” 
and /leglcr** among other recent writers” ** ** *® *’ confirm the 
presence of both an anterior and a posterior pancre ilieodnoilcnal arcade in 
from 75 to SO per cent of human bwlies (Quoting our own preMOUslj published 
findings” the posterior su{>erior j anereatieodiiodenal arierj generally ongi 
nates independentU from the tight ilorsal side of the gastroduodenal and in 
7a per cent of cases as it descends crossed antenorh to the right of the retro 
duodenil common hilc duet cimcs round it and crossing it dorsal to its intra 
pancreatic portion descends towaial the left thus usnallj forming an arterial 
hook around the duct contnimting lo it several small branches at the same 
time One or more of those twigs c\tcn Is along the common duct and maj form 
an accessors evstic 

‘?inec It IS noted’ *" * that the most important twigs to the lower 
(liutus cholcdochus as a rule stem from « sizal Ic vessil the pisterosnperior 
I ancrcaticodnodcnal arterv whiili itself has received insufficient anatomic 
or surgiial recognition it is small wonder that the intiinsic blood siipph of 
the dnet i roper has been aciorderl even less attention xs a primarv subject 

In two of our cases the s iprulii ilcnal irtciv * ** in l»oth instances larger 
than usual gave a discernible brandi to alout tic jiinclmn of the lower and 
vvvidW tUvrds qC the cammoii du t Here the nniisualli prominent supra 
hi lenal arten notallv overlaj pe<l tie region of duodenum nsiiallv supplied 
h\ the superior l ancrcatifodiiodcmls The right hepatic arterv as described 
main voars a^o In Haller** mav oontnbnie several small branches to the 
central and upper sccetions of the diutus cholcdochus V\e have found such 
branches with relative constanev but disagree with Rouviere'* Soulsloff” 
and Faurc** as to their importance In accordance with Branco** our imprcs 
Sion IS that these hepatic arterv twigs are gcnerallj so fine and minute as to 
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contribute only a minor part of the choledochal blood supply in most instances 
IIov.c\cr, in two of our coses, with a low or common trunk origin of the postcro 
superior pancreaticoduodenal the apparcntl> replacing branches came primarily 
from the right hepatic artery In another two cases the postcrosupenor pan- 
creaticoduodenal arose from the hepatic, and in botli of these instances the 
gastroduodenal and common hepatic arteries giie definite twigs to the com- 
mon bile duet, which m one example ascended as an acccssorj cjstic, a finding 
noted also by Branco” and ihchels®* and apparcntlj illustrated by Belou*’ in 
a single figure Flint,” Haller,** and Descomps” m picturing a fair sized 
branch of the gastroduodenal or hepatic artery passing directly to tlic lower 
anterior surface of the common bile duct appear to ha\c described the excep 
tional rather than the regular modes of snppl} Descomps,” howc\er, noted 
that the precholedoelial ascendant branch might arise from the paucreatico 
duodenal arcades 




Bcr«at«d number 


icerated at sites marked bj^rossed 
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T]ie cystic arteries likewise, as stated also by Faure,” send small arterial 
channels to the upper part of the common duct and, where the bfnrcatjon 
IS low, to the right hepatic duet Both right and left hepatic arteries maj send 
fine almost hairlike vessels to the cTtrahepatic segment of the hepatic ducts 
Oeeasionallj (two eases) when the ascending branches along the retroperitoneal 
and posterior segment of the choledochal tube are not stronglj de\eloped, the 



cystie or right hepatic artery roa^ provide a usuaJh well tlehnecl descending twig 
OT t*K<i whwti mij traced wntenKnediaUs pirtwwlarU, to tlwost tbo lower 
third of the common duct < alot ns cited 1 « Bnneo^® appears to ha\c con 
sidcred this, contrarj to our experience as a tjpical finding 

~ * 1 r .1 . 1 u -jiicjje,, ^0 common bile 

1 to C to depict the more 
posterosiipcrior panercali 

coduoilonal arterj around the rctroduodenal portion of the common bile duct 
\t the points indicated by the crossed elJirses, laceration during operation of 
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bTanclws to U\e -duet ptorer, or \asa propria, avIucIi seem to bo 
functional end arteries, nould apparcntl} de\asciilarize a segment seicral ccn 
tmetcrs long The dotted lines indicating twigs along the posterior aspect ol 
tbft common bdo duct and hepatic ducts should be borne m mind As ha^ 
oeeutted 'Vith the concept of the pancrcaticoduodoml circulation, surgeons and 
anatomists ate prone to Msualize onU the anterior blood supplj of the&c organs 
However, as in the case of the &n\aU intc&tino ” it is lilvolj tint neither 





pe a with elaborate 

ir Of hepatic duct? 

ar cornnitin hepatic 

anterior noi posterior twigs proMde a complotelj tiieumferential anastomosis 
aiid that Lot)} sets of tcssi-ls are neccssan to secure adequatp Mood supph 
llislologie studies to determine this point aic m progiess 

An accessorj csstic artery, reported by FIint« and other authors*’ « as 
present m about one-SLvth of bodies dissected occurred m thiee cases arising in 
two from the hepatic and one from the gastroduodenal Only in the latter m 


stance did it pro\ idc rami of anj sue to the bile duct In none of tte cases 
studied m detail for this report was any remarkable anomaly of the hepatic 
arteries encountered therefore we are nnable to describe what variations occur 
m the choledochal blood supply jn these cases ** Similarly no accessory or 
anomalous hepatic or cyst duet? were noted A retroduetal position or low bi 
furcation of the hepatic vessels or low division of the common duct either oc 
currmg in about one quarter and likely to cocvist is not considered abnormal 
for purposes of this paper 

In the dissection of the hepatic pedicle tiny arteriolar branches from the 
hepatic arteries noted also bj Branco** were obsened to course to the lai^er 
lymph nodes and ganglia of both the pedicle and porta hepatis iU a rule 
tie arteries to tho biliarj passages ran lengthwise for \anablc distances In 
onU thiee instinccs could a noteworthj perieholedochal network of arterial 
loops be demonstrated a dnding referred to by Wiart ’* and Guillauine’® as 
a cause of hemorrhage in deiuiding or incising the hepatocholedochal canal 
Friend'* stated that a plccus of leins and arteries covers the common duct 
but reference to lus aceompanj mg illustration reveals nonanastomosing ramify 
mg branching of an anterior descending irtenal tnig from the CiStie arten 
and an ascending anterior icsscl from the gastroduodenal m the occssionall} 
encountered prolific pattern referred to prcMousl) 

In three bodies from six to nine branches ascending and descending were 
found to encircle the common duct the upper coming from the cjstic and right 
hepatic arteries the lower from the gastro hiodenal and superior pancreatico- 
duodenal Some of these icsseK howeicr seemed to form a perieholedochal 
inastomotie plexus between tie c'stic and Icpatie ailencs and the pancreatico 
duodenal vessels which did not afford tributaries to tbo bile duets proper since 
thej could be easily lifted awav intact without lacerating anj demonstrable 
lasa propria This was however not a Upical arrangement No ve&sels of 
significance appeared to enter the biliarj passages from any of the retroperi 
toncal structures or the gastric or gastroepiploic arteries 

For purposes of completeness a brief descnption of the veins of the extra 
hepatic biliary passage^ is inclndctl in this paper In our material the upper 
veins ascended to the porta licpalis According to I’ctren*' thej then enter 
the hepatic vein radicles dirceth As a rule the lower veins dram only the 
lowermost portion of the common dnet and empt^ into the portal vein Rou 
vicre** Faure** and Branco** portrajed a venous anastomosis between hepatic 
and portal svstems along the common bile dnet and indicated that the major 
venous drainage of the bile ducts is downward and into the portal vein via 
the superior pancreaticoduodenal or gastro luodenal veins In several bodies 
however we found that injection of the portal vein filled only the lowermost 
venules pnnianlv of tJ e retro liiodcnal portion of the common duet an apparent 
substnntiation of Pctreii s** contention tl at the venous drama"? of both gall blad 
der and biliarj duets is into the lepatic vein radicles dirceth without major 
anastomoses between the portal and hepatic venous svstems For this reason 
he claimed there is no dilation of veins alon the tommnn bile duet in 1 epatic 
cirrhosis 
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SUUHAR\ 

The proximate and mtrrnsic circulation of the tliictus clioledoclnis and 
the liepatie ducts is described as present m twentj three bodies dissected The 
possible etiologie significance of iselicmic necrosis m common bile duct and 
hepatic injurj', as obliterative fibrosis, rupture, or fistula formation, oi failure 
of reconstnicfive ductal anastomoses is considered The important arterial 
branches to the common and hepatic duels aic demonstrated as arising primanlj 
from the cjstic and posterosupenor jiaiicrcaticoilHodcnal aiterics rather than 
the hepatic artem, as iisuall) represented in the feu prior descriptions available 
m the literature Tlve venous drainage of tlic cxtraticpatic biliary passages 
ascends in the mam to emplj direcllj into the hepatic vein radicles without 
demonstrable major anastomoses vvith the portal sjstem 
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stance did it proMdc ranu of an^ sue to the bile duct In none of the cases 
studied m ditad for this reiv5rt wa» anv remarkable anomalv of the hepaLs 
artenes encountered therefore we are nnalle to describe what vanaticns occur 
m the choledochal blood supplv m these cases.*’ * ’ Sirmlarlv, no accessorr or 
anomalous hepatic or C'st ducts wire notM A retroJuetal position or low hi 
furcation of the hcpatie \fNS«ls or low diriMon of the common duct either oc 
cumne in about onc-<iuarter and likely to cocsist is cot considered abnirrsil 
for purposes of thiv paper 

In the dissection of the hipaln. pedicle tins arteriolar branches from lie 
hepatic artincs, no‘ed also b\ Branco*’ were observed to course to the larser 
Ivmph nodes and jranclia of bo’h the pedicle and porta hepatis. As a rale 
the artiries to the bilnm paj>sa!re» nn Kngthwi>e for variable distance^. In 
onh three iii.-.tjncei csnil 1 a mtevvorthv pcncho’edochal network of artenal 
Ixip' l>e dimonstrated a findme referred to bv VTiart,’ and GuiUauire” a> 
a cau'C of hemorrhace m dmudme or mciatng tie hepatocholedochal easaL 
Friend * stated that a pliiu» of veiCi and ancncs covers the common dnet, 
but reference to h« accompanMns lUu'trotion reveaU Denanastoma»ms riiaifT 
me branchinn of an antirior dcvxcdmff arterial twic from the cvstic arterv 
md an ascendms anterior aess*l from the sastn.'ducxlenal in the ocea»ionalh 
incounterod prolific pattern referred to ptwiouda 

In three bodies, from «ii to nine branches ascinding and de«cendme were 
found to encircle the common duct the upper eominir from the erstic and Ti'’ht 
hepatic arteries the bwer from the '•astrwhuvienal and supinor pancreatico- 
duoilenal Some of th<se vcsmU boweier seemed to lorm a ivneholfdochal 
anastomotic plexus Ktween the cvstie and 1 epatic arteries and the panereatico- 
duodenal Te>%els which did not afford tril manes to the bile duets propir sinee 
thea couH be ea ih liftcil awax intact without laeeratmg anv dimon«trable 
xa-a ptopna This was. hmexer not a tx-pieal arranuiment \o vessels of 
'1‘Tiifcance appeared to enter the liharv jav-iace;* from anv of the ntropen 
toneal stnictures or the ca-trie or ca*tn>fpiploic arteries 

For purpc»^ of completeness a bne* de^nption of the vein* of the extra 
hepatic biliarv pas^^l'’es i» included in tht> paptr In our material the upper 
xeins ascended to the jxtrta hepatr. \ccordins t Pitren" thex then en’er 
the hepatic xein radicles, dnvcllx \s a rule the Inxer veins dram onlv the 
lowermost portion of the common duet and emptx into the I'onal vein Hou 
xiere ’* Faure *’ and Branco*’ port raved a xenous anastmicMs between hepatic 
md port'll SI Stems alons the common bile duct and indicated that the major 
xinoiis dr3im"o of the bile duets is d«<mxvnrd and into the portal vein via 
the superior panereaticoduodiml or castroduoJinal ^ems In several bodies, 
however xve found that injection ii the pcml vein filleil onlv the bweimost 
X entiles pnmanlv of the retro»iuwl»nal portion of the common duct an apparent 
sulv-tanliation of Petren s’* conlentnn thu thi xenoUs drauiam oi l*oth call Wad 
der and liliarx duets is into the hepatic vein radicles diiecth without major 
anas‘omcses between the portal and bepatie xenou> srstems For this reason 
he claimed ” thire i' ro dilation of veins alon- tl e commin bile duet in hepatic 
cirrhosis 
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Although false motion cannot be complctch and absolulelj ruled out, it i%as 
felt that the careful check si stem used in these eases made the findings fairly 
definite Other obscnalions arc also important m confinnmg an opimoti that 
incomplete paraljsis is present where a complete paral'sis is expected These 
include lack of the usual atrophj and m the ease of an ulnir none lesion, the 
absence of an ulnar Griffe In all the eases to be reported atrophj was absent or 
minimal and ulnar Gnffe was absent or minimal All nerse checks were made m 
the nerve hboratorv , the staff of which consisted of at least one specnllj trained 
medical officer and one specialh trained phxsiotherapjst whose sole work was a 
disinterested testing of each pciipberal nerve case bj soluntarj and electrical 
tests Ilneh case was then rcclieeked bv it Icnst one otlier member of the neuro 
surgical staff These tests weie i>crformcd at least one time preopcratncly, one 
month postoperatuclj, and at three month intervals until the patient was dis 
charged Standard methods of examination were used, cspecnllj as outlined 
in the standard texts on pcnphcnl nerves (I'ollaek and Dims* Ilnjmaker L 
Woodhall’) 

The cases to bo di,sciibed wcic drawn from a total gioup of over 3 000 cases 
of nerve mjunes, all of which were carefullj observed and followed as outlined 
Of this total group wc have accurate and complete records on 230 ulnar nerve 
150 median nerve, and 151 combined mednn and ulnar nerve injuries Of this 
group ncurorrhapbics were per/ormed on 143 ulnar nerves, 81 median nerves 
and on both nerves in 36 cases 

All photographs vveie produced m the loiitme manner to show function of 
the involved muscles with the usual precautions to prevent false motions The 
charts arc reproduced exactlj as they were found m our files 

The voluntarj tests are marked on the approximate basis of 0, no function 
1 just perceptible contraction, 2 25 to 50 per cent of normal, 3, 50 to 75 percent 
of normal and 4 normal 

In the electrical tests P indicates response to faudic current but with an 
asterisk it indicates only sluggish response G, indicates a brisk response to 
galvanic current Onlv a faridic lesponsc is considered evidence of normal 
innervation by this test 


C4SE RFFORrS 

Attention was fiist drawn to this mtcrcstiiig condition on Dee 29 1944 
shortly after the admission of the first patient (Case 1) 

Case 1 This solOier received a severe penetrating nouad of the posteromedial fore 
arm 8 cm Wow Vhe c<nia>les of lU humerus. Sept 24 1944 Thirtj one hours later at the 
Fifteenth Evaeuation Hospital a dCbndement with removal of tho si ell fragment from the 
anteromedial forearm and suture of the ulnar nerve with closure of the wound was per 
fomri It ,, .1 t«t„„i„ „t.,M to, to .ppto.»a,.on „„ br n ,1„. 

of silk and that the nerve ends were still separated by 1 cm at closure despite great tension 
On the first examination at the nerre laboratory, VVakrman General IIo«pital le was found 
to have voluntary functiou ol e,W hut the palmar interosseous 3 and farad o revponse on all 
ulnar nerve muscles, but u,th anesHesia m the ulnar distribution Atropliv was minimal 
t operation Feb 8, 194o a branch of the medial antibrachial cutaneous nerve was found 
divided but vinsulured and the ulnar nerve was found to contain a neuroma with ihe silk 



UNUSUAL INNLRVATIOV OF THE INTRLNSIC ilUSCLES OF THE 
HAND BY "MEDIAjS. AND ULNAR NER\’E 


ELGFvr E CuTFTON, M D , NE\r H wun, Covn 


I N THE course of cramming a large number of peripheral nerve injuncs, m 
a neurosurgical and hand surgem center, it uas surprising to find cases in 
nluch the inncnation of the small hand muscles ^pparentl} was through un 
usual channels Reports of sc\cnl of these eases «erc first presented at the 
Hand Conference at Y akemm General Hospital late in 1945 

The usual innenation of the small liand muscles as described in standard 
anatomic and peripheral nen e lerts is as folloirs 


Flexor polhciS brevis 
Oppooens polhcia 
tbJncfor pollwis brem 
Luaibricxles 1 sod S 


Adductor pollicis 
Lombncalcs, 3 and 4 
Donat and patnar infero'sci 
Abluetor itg\U qmnti 
Opponeu digiti quinti 
Palieani brens 
Flexor digit! qauti brevit 


It is considered common for the flexor pollicis brens to have dual innenn 
tion the medial head 1)> the ulnar “ind the lateral head 1)> the median 

In the eases to be reported partial function of these muscles remained 
despite complete section of the nerxe inxolved either median or ulnar This 
same obsersation has undoubtedh been made bv others and file eases with 
partial function were reported b> Murphy and associates ^ It has not been 
common knowledge howcier eicn among neurosurgeons and hand surgeons 
Brief mention of the condition has been made in the excellent books on 
peripheral nemes bj Pollack and Davis* and Hajmaker and ^roodhali * and in 
the report of the Jledical Department m World War I * A verj complete dis 
cussion of the entire problem maj be found in the text bj Stookej * 

In discussing anj of these unusnal innervations it is well recognized that 
certain false, trick or anomalous movements mav lead one astray unless great 
care is taken in the muscle test It is also well recognized that the only absolute 
proof of muscle function is palpation of the muscle m its actual contraction or 
else palpation of motion of the tendon However where this is impossible one 
can with a fair degree of accuracy rule out false motions if strict adherence 
to the type of motion is insisted upon Furthermore one can practically rule out 
false motion by observations of other muscles and tendons n hich must take over 
the function of the muscles being tested For instance in testing for the 
interosseus by motion, the contraction of the extensors of the fingers can be 
easily visualized and palpated if thev are taking over the indicated function 

Pecelvtd for publ cation. April 1* 1»47 
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partial neurorrliaplij was lerformci leRMng tie crtw-i filler intftct Tl'C ner%e chart of thi* 
patient (TaWe I) 5lio«s his furllor course graplueitl^ (Fig 1, ?1, ami C, TaWe I) 

During Die reraainiiig fifteen months «o\crcd lij this studj on additional 
three cases iiitli complete diii-sion of the ulnar nerte m the cllioii region or 
aboie and mth pood function of the small nuiwlcs of (ho hand nore found 
Cases 1, 2 .ind 3 were sccon<br> 1 o war noiinds Case 4 was of ditfircnt 
etiolopi 


T\B_E I (Case 1) \ou sT\r\ A\n I Fisiunse Itnoi mo iis \it Mi si is* 



'Note the moderate Improtenient in function i>o«lorera(|\cn '«>n<KiiR hCElnnlng to 
return onl> on last tceu 


Cass 2— Tlhis «oWier r<cme<l a ecutc pcmtrating -loll fragment woitml, Oct 7, 19^4 
T1 e fragment entcre 1 the mednl part of the arm 7 cm nbote tl c comljle mid lodged in tl c nn 
tenor part of the forearm 8 era aicne the wrist joint He wn« fir-.t examined in the nerte 
laboratory, Uakeman Qcnersl Hfwpiti) Kcb 15, l‘) 4 > Boesu'e of n trigger point m the 
wounl, anesthesia in the ulnar distribution, and failure of the Tincl sign to advance, ex 
plorstion was carried out March 14, 10J5 The nerve was found rocapletelv diviled except 

TAHtrll (Cvs» d) ‘'Liroistt Re&ionse TO FARAn c CcaSEST* 
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suture imbcJded m its center ^titnulabon ol the neire above the neuroma re“uUed in very 
slight contraction of tlie small hand muscles A« the direction was extendeil, howercr, a 
nerve fiber nas found to enter the ulnar nerve below the neuroma This fiber extended up 
ward and medially and wax found to originate from the median nerve A small fiber left 
the ulnar nerve just aboie the neuroma nnd joined thix cross fil'Cr (Fig 1, C) ‘•timulation 
of the croxs fiber resulted in contraction of nil the nlnnr «mall haul musclex A e^condiTy 



I 
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for a band of scar Stsmulation of the median cene gave contraction of fome of llit 

«rnall hand muscles of the ulnar nerve Stimulation of the ulnar none above and below the 
neuroma failed to give anv contraction of the-e mu'cle* NeurorrhaplO "t® performed after 
rejection of the neuromas Function remained after operation Iraproioment gradualh 
e sued and the final note hept 5 1945, «tafed “Praetieallj normal motor function Sensorj 
lo's limited to di«tal two phalanges of 5th finger Patient has Ifcn recommended for 
t’DD” (J B E) (Fig 2, J and B, Table IT ) 

Case 3 — This soldier receired a perforating nound, the entrance in the poatc-o 
literal part of the arm 6 cm aboie the condjle* the exit m the niednl part of the arm 8 
cm oboio the condile', with a'sociated fracture of the humerus, cau'ed bj a rifle bullet on 
boi 3 1941 At lUbridement fourteen lours after injury it w is notoJ that the ulnar nerie 
was lacerated W he seen first in the nene laboratory at %^al Oman General Hospital, April 
•I 1945 he \7!i« fouod to have <jae«tionahle function ot the «aiaU mU'clM of the hand, with 
tefimto function of the first interoasei, palmar ind dor«al, and definite function of the al 
luetor of the thumb fn view of the statement that the ulnar nene "as completely divided, 
It was felt mo t certain that Una function "as doe to innenation through the median ncrie 
A reclech on April 23 gave the result ahoun in Table III At nperaliou. April 25, 1945 
the nerve "as found to be conipleielj ditided, the tips of the neuromas being separated hv 
4 cm Three cent meters of neuroma were exci-^ and a neurorrhapl'y wa« performed with 
'ilk teclnique after transplanting the nene The patient bad sueli g od function three 
months after operation tiat tie clief of leclion without knowledge his status asserted, 
“Tie paralysis of tie ulnar nene has slown 'itisfactory recovery an! all mu'clos show 
gross respon«e and tho area of the hjpe tlic'ia I is dimini'hel ’’ He wa« «eparafed from 
the service at tins time (Table III) 


Tabeb III (Ca5B 3) Minimal Fukction of bcvMAt Mvseus lo VoLUNTARy Tests* 
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the median nerve «n the elbow region at the lower edge of the graft 

Pressure on this trigger area or extension at the eW, Wvond 12f* degrees re u»e,l .« 
severe pam and pire-thesia along the course of the median nerve an 1 m its sen orj are i 
There ^as m addition, marhed t-ue lo-a in tie wmmd men and the lieeps muscle ten Ion 
had been eompleteh diiided with much loss of aalr-tanee Hex-on at the elbow was carru 
out by the brarbioradmbs muscle At opcnitioii JUreh 7 lOto. tl e none was lo in I to 
hulel exeept for a tl in «car tissue bnlge with lie neuromas .eparatol In 35 cm The 




proximal neuroma was exquisitely lender An additional 4 cm of neuroma were removed an I 
neurorrhaphy was performed using silk One month postoperative he hal the same function 
as before operation By three months after operation thero was return of function of the 
flexor profundus to the index finger llypesthesia of the distal two pi alanges of the second 
and third fingers was noted at thw time The patient was discharged on Dec 11, 1945, with 
function of all median muscles Mthough the small thumb muscles were weak and the function 
of the flexor pollicia bogus was questionable Ke aUo had notmal extcftsvon of thw etbow 
without pain or pare«the la (lig 4, 4 I?, and C) 



IS 


SURGERY 


T\BIEI\ (CASL4) IOSTOtlfVTl\F t\^MlS\T10S* 


If 1Tb 

b/d l/'j 


ILNARNFIIVE 

ixjvnip 1 

POSTOP 

lOI 1 FU 1 

\l>l 1 El 

irlexor carpi ulnaris 

3 


4 F 

Flexor iligitorum profundu« 4 


F 

1 1 




F 

Abductor digiti qumti 



1 t 

Opponens digitl <luinli 

V 


1 F 





I)or«al interos'eoua 2 



! F 

iJor'a! interoiseotis S 



^ r 

I>or«a) infer««'<’ou< 4 

« 


3 F 

Palmar inlero 'pons 1 

1 


3 F 

Palmar intero-'.e, > 

« 


{ F 

Palmar intcra'”eoui 1 



1 F 

\ 1 luctnr poll IS 

\ 

r 

1 F 

V 


•No preor^rsthe Jesu bvriu^e le«ion not suspected Note ane«lhe«ia 


and llie u^ual ancNtlictic am Tit s is si'riudrant m Case 4 since it might be 
lonsidercd that one of the senson iier\es was mcohed rather than the nlnar 
as we fiist suspoctcil iii Case 1 This condition lemained postoperatneli 
despite knoAMi complete dnision of the iicnc In one patient, Case 1, a braueh 
from the median iieno was proteil to earrv at least some of this function In 
anotlici patient, Case 2 stiinuhtion of the median nerve m the upper arm gave 
contraction of some of the nlnar muscles, showing that the functioning elcnicuts 
were earned in this nerve m the area of operation 

At least three other cisos of severance of the ulnar nerve without intrinsic 
muscle paraljsis have been reported All of these were eases of tumor similsr 
to our Case 4 In Goldman V ease, a tumor and 5 cm of the ulnar nerve were 
removed from above the elbow without anj disturbance in motilitj of the hand 
or fingers Auerbach and Bioilnitz found no parahsis in the ulnar distribution 
after complete section of the ulnar nerve aliove the elbow, for escision of a 
nerve tumor Hal/prc’ also found no motor loss after complete severance of fie 
ulnar nerve in his case In addition at the time of operation he stimulated both 
cut ends of the nerve without anj motor respon'C However, stimulation lower 
on the ulnar nerve did {tive contraction ot the small hand muscles Dunng 
transfer procedures from Wakwnan General Hospital the records of one other 
case weie lost Tins man was one of the orunnal cases presented at the Wake 
man General Hospital eonfercnce 

The first case reported heie of function of median uene museJes despite 
complete section of the nerve was also found purclv hj chance 

5 Tills soldier suffered a guttering uound of tl e anticabital «pace and the 

adjacent arm on tug 10, 1914 Tlie wound was covered lij a pedicle graft measuring 11 
b} 6 cm whicli had been applied on s^pt 1 and Oct G 1044 He was sent to neuro=urgery 
from the orthopedic section for eonsnltatmn Feb Ifi, 194^ beraa«e of severe pain with use 
of an estension ca«t to correct the flevion defomutv of the elbow The patient nas cheeked 
in the nerve laboratory and on evamination he was found to hate function of all the median 
nerve muscles evcept the flexor d.gitomm profundus of the index finger and the flexor pollicis 
to„„. Th.™ ™ »™-,I . -rfun n.m Tl„„ .a. « rngg- 
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Table V (Case 6) DEcnE\SE iv Flnction op the Flexor Poiiicis Longls, Flexor 
DiGITORUlI FROFLMmS 2, AND PLEXOB POLLICI<» UrEMS* 



Case C— Thu jolJier recenc<l a modernu {'■‘ttcnns "oudJ of tlie poltuor »urfBce of the 
tight foteattt 9 cm a) ono the tif of the tadia*, Itcc 19, 1914 There nn* "in s«»oc»ate'l •«%«»« 
hceration of the mini artcn Dcbn lement aoj ligation of the rolitl orferj and repair 
of a "eo*©?} branch of tie ratial nerre were jerformed «even Jioure after injury A see 
ondary closure and »kin graft rrere performed, Jnn S7, 19lS T!ic soldier was examinel 
first m He nerre hhoraforj, March 2<, 194>, two <1ij« after admusion to ttnkeman General 
Hospital Ho foiml tn Ime aaeelle u in the nlnl di«triluliun iherc vas also an 
estl e'li in U e mednn ilutribulion but no motor d)«function Beeiu*c of a peraistent trigger 
point m the wound orer (ho median none, anl tl e inesll e<ia, exploration was con«idered jusli 
flcl It was our feeling ilmt n neu^om^ woull le found and thit n neutoljsia would bo iti 
Oicatcd Much to our surprise at operation, Jul> 17, 194S, tlio medi'in nercc was found 'o 
bo completel} dircded with a gap of 6 cm ml ■ large neuroma and glioraa One centimeter 
was remeoed from each cnl and a first Mage neurorrhaph} performed With 000 Mlh sutures 
in the sheath A scconlarj neurorrhaphj was performed Vug 27 1945, by another op 
etator There was decreised function of the flexor profundus 2 and the flexor polhois longiis 
after the first operation as inlicatel in the pi otogrsph of the fi«t (Iig 5, A), but thu 
function returned rapidly after He «eeond operation Tie patient was discharged, Dec 29 
1945 still with good motor function and \ decrease in the area of anesti e«ia, which now in 
dude I onU the mlex finger md thumb (Fig > I H nod C, Table V ) 
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tender mass was palpable juH above the »nst, palpation of which cau-ed pare-thesia id the 
secoDd aad third ftagers At exploration, Aug 1, IWS, the oed.an perve wis fonad to U 
completelp dm^ed and the proximal cpd liad retracted to above the wri-l After excision, 
for biopsy, the nerve was drawn down to the transverse carpal ligament hi tension gntUTes 
The pathologic report was benign neuroma There was temporary decrease iw ivmttioa ei 
the thumb muscles three weeks po«topcntivel}, as recorded (Tnble Vl) This was evidently 
due to the operative trauma m the region of the thenar eminence At n third operiilion, 
S=ept 17, 1045, a neurorrliaphi was performed with marked tension despite transplantatirm 
antesiot to tl e’pronator muscle Function was poor four weeks after this operation, but rap 
idly returned to the preoperative level three ami /our months after operation There 
was, by this time, return of «ea«ation eaeept /or the distal phalingcs ot fingers 11 nnd 
He was dischargel on Jan 12, intC (F»g fl, J, J , and 6, Table M) 



Fig Photogiaph to sliow scar ol wooixJ and area nf anesthesia \ote minimal thenai 
a(roph) 

Case 8— Tins soldier received a moderate perforating wound, from the posterolateral 
to the anterior part of tie forearm, 4 cm helow the condyles June 14, 1944 This was as 
sociatcd with complete comminute 1 Iroctutc of tUo rati is When, first exaiiuned wi the nerve 
laboratory, April 2, 1945, he had function of all median muscles, ollUougli several failed to 
respond to faradie current There was anesthesia in the median distribution, plus a 
trigger point in the scar, for which opcratioti was cansidcted necessary A neutoma 
was cvpected At operation May 7, 1045, a large neuroma 0 by 3 cm was found, excised, and 
neurorrhaphy performed The postoperative nerve laforatory examination showed function 
of all roedian mu«cles which persisted ewpt for the flexor polUcis longus, function of vshicli 
was lost after three mor f)i. TJiera was grajoal return of sensation until discharge Feb 1 
1940, when, only the fingers were still nuesthetic (Fig 7 ) 

Cave 9— This soldier yecewed ti perforating wound tlitougli ttie forearm from the 
posterior to the nnlenor part, 5 cm above the wrist on July 3, 1944 Debridement was 
done thirty hours later A pteoperative eramination was not made la the nerve Jaborafury, 
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Case " — On Nev Gu Bra in rarl 1944 tbs solJ er <3e eloped symptoms of a pa nfal 
tumor of the hand On Apr 1 «6 1944 at the 116th ‘•tat on Hosp tal it vas esc sed and 
found to be •» neuroma of tl e meJ an nerve lie na« l5r«t evam ned in the nerve laboratory 
at Uakeman General IIo p tal June 1945 at wh eh t me t was noted that he had an 
e the a n mot of tie me Ian ne e d trhutoo but almost normal motor funct on A 



CLUFTON INM B\ VTJOV of I'*!! I\SI( SlUSCLI'S Oh 11 \NO -«> 

ulivcli there maj he <5ome question Iloncier, no case hatl been considered 
\Mtho«t defimteh i-eeorded objietuc tests, iisnallj the jilij siotliorapists, from 
other institutions 

CAsn 11— Tins solliei weive^ a feuetroting ■<c\crc wounJ of tlie axilla and shoulder 
region on Julj 3, 1911 Hiagno^is Has ««mc bracliial ptexm injury nith complete musculo 
cutaneous and ulnar nerve paralisia and partial radul and meilnn nerve pnralyis At op- 
eration on ^ov 16, 1911, the ulnar nerve waa found (o be eoHipletcly «eparatel by 5 cm , and 
a neurorrhaphv under tension was performed using Imtalum wire -lay and epineural suture* 
The ralial nerve wa^ partially divided and » partial ncurortliapl > was performed Neurolysis 
was done on the median and mu eulocutaneons nene*, became tlire was contraction of the 
nimcles when tie melun and iui« ulocutaneous nerves were stimulated There was no func 
tion. with ulnar or radial nerie slimiilalion It was a complete surprise to find voluntary 
f-awctiou of «5!re and f itadie ie«{>oii«e of all, ulnar small hand muscles «ix wiots nfter opera 
tion Three months } ostoperatively there was function of all ulnar muscles, but still cam 
plete ulnar anesthe ii It was at (1 la point tlial lie entire record was earefulW leexam 
ined and we found tliat the last examiner one week before operation, bal obscrvel begiiming 
f motion of ‘'Onie of tl c ulnar muscle* Tlit'C records are not available for reproduction. 

If this returu of function lal been delayed longer tlero i« little qiiesfion that this 
return would have been claimed as an operative result 

Case 12— Tins soldier was wounded on Dec 31, 1914 Oa ilaitli 29, 1913, a neuror 
rlaphy of the nelian nerve 9 inches above tie wrwt was performed m on overseas hospitnl 
On exammatioa m the nene laboratory, July 17, he was found to hare some function 
of all median muscles except the abductor pollicis brcvi* This was coiKidercd a po«sible ro 
turn of function until his overseas records were checked and >t was found that he had had 
good to normal function of melian muscles sutecn daje before operation Two muctlis after 
operation another observer had noted (hat he showed return of fonction of all median muscles, 
but ’till had complete ancstlc la Dy failure to clock the preoperattie records this would 
have been considered a return of function tbrough rcgrowlh of the tierve (Table 


TABtE Mil (Cvsr 12) PREOrERAtlTE HtCORDlXca (loriED FROSt lltE Recopds or C'rti 
OeVERAt, IlOSriTAt.* 


DATE 

1 3/13/49 1 

r/J7/4o 1 

9/19/45 

Jiehun Mrir 

1 PRfcOP 1 

POtTOP 1 

1 POETOP 

1 VOI, 1 El. 

VOI. 1 El 


Pronator teres N F 2 I 

Flexor carpi radiali* 0 F 2 F 

Flexor di^torum sublimus A 1 2 F 

Flcsor digitorum profundus 2 N P 1 05 

Flexor difitonim profundis 3 K" P 2 (,3 

Hexor pollicis loiigus N I 2 F 

Opponeus poIlicis \ P I F 

Abdi'clcr fwWrt'ftf firens ^ P 2 G3 

Flexor pollicis brevis (, p 0 q, 

"en’orr V V. 

0 t>eralir»^f?in*r{i5n *3!,® ^ normal and O good rather than 1 

operaiive lunction was not so good as preoperative function If this Is accu 

4 F 

2 F 

0 p 

0 1 03 

0 1 F 

2 F 

3 1 

J 1 

1 03 

2 3 and 4 Post 


(3aSe 13 This soldier was wounded in action on Aug C, I944 Operation was per 
ormed on March 13, 1945 at anofb»r general hospital, when the median nerve was found to 
0 eorapletclj separated and a neurorrhaphy was performed The patient was transferred 
IIo*VilBl With a report (on Surgeon General form 941) of retorning 
median nerve However, Hus would be virtually impossible since the lesion 
? *. ° careful evamination of tJ e previous 

c rli j was noted tint he had InJ dehnite funetiou before operation 
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but tlie preoperatiT 0 te«t bj the operatmg neuro^argeon revealed fuiii.tion of all median 
inu elea, ^itli ane«t! egia in tie Biediam distribntioa and a trigger point in tie wound \t 
operation, Dec 7, 1944, \ hard neuroma was found ‘>timu1ation ab re md below the 
neuroma gave no contraction of tie thnmb nmoles Fxci ion of tie nenroma anl neuror 
rhaphy were earned out tt tho first evaniination jn the nerve laboratorj, one month po't 
operativelj , there was decrea*e in function of the ahdui'tor pollwis hrevis, but no oil er change 
in. motor funrt on or sensation Through the postoperative cour e there was gradual «Iow 
improvement in function until mne months postoperaliic, «1cn all muscles functioned well 
and there was return of sensation ev cpt for tie tip of the inle\ finger (Table MI) 


Tasle \ II (,GiSE 9 ) LiCK o» rauvnic I ibcovsi oe OreONi vs. i-c s.ix iSO Mve JIostiis* 


HATE 


J/S/ia 

b/-/4> 

9/lU/4a 


ppeop 

POSTOP 

POSTOP 

POSTOP 

MEDIAU hEBVX 

XOL 1 EL 

VOL LL 

TOI. I EL 

\OL 1 

JL 

Pronator teres 

4 



4 

> 

Uexor carpi radialis 


4 

4 i 


1 

I iexQT digitoruin subi mus 


4 

4 F 

4 

F 

Hexor digitoruin pro 

4 

4 

4 F 

4 


fundus 2 

Flexor digitorurn pro 

4 

4 

4 F 

4 


fundus u 

Ileaar pollicis losgus 

4 

4 (3 

4 I 

4 


Opi onena pollicis 

Abductor pollicis brevis 
Flexor polhcis brevis 

3 


3 Cd 

i 



1 F 

3 1 

3 


4 

3 1 

3 I 



bensory 

A 

A 

V fingers 

A fmeertips 


*Othemiae function tbrouchout No clvctrkul test* preoperatiiely ss this tvartunation 
was not done in nevse laboratory 


C\SB 10 — This soldier receited ino penctratiog nounds of the right upper ettreouts 
Dee 14 1944 Ite was Hr I seen in tie Dine laboraiorv ISakeman (leneral Hospital, on 
March S 1943 It was noted at that tine tiat he had marked limitation of motion of the 
elbow tilth evtcn ion to liO degrees he Isl cerere psin in the nousl area with rad ation 
through the eour c of the median nerie into tin. modian nerie distribution of the hand 
Tliere had been retnm of function of all medi-in mus«le« except tlie flexor pollicis longu< bot 
a&escl esia n-is i reseat throughout tio nod an di iribution It was thought that perhaps 
a foreign body pressed on the nerve, causing tic symptoms anl signs indicated The patient 
nas continued on phisiotherapy without improieinent and ojeration was performed on July 
4 1945 Tie branches to the forearm muscles were scarred but the main trunk was almost 
lonipletelj divide 1 No stimulator was available for tesla V neurnrrhapl j was performed 
on the mam trunk At exammatioD, one month [Kistoperatively lie was found to have the 
same luwetion as before operation and in additi n M o Tinel s gn also remained at "0+ cm 
as before operation Six montl a postoperatively there « as beginning return of function 
of the flexor polliris iongus an 1 ly the time of dis barge one vear post peratively, there 
was sen ation, although far from normal pre ent througlout the median distribution The 
foreign boly was removed Feb 21 1946 because of u persistent draining sinus through 
the wound 

These SIN paticnls "itli mednn ncitc Jiiuin e\amuicd pre and post 
operatnelj all shotted fnnctioii of the thumli muscles according to the usual 
criteria Uiifortuiiatel} ncithei the ultni nor the mnsculociitnneous nerves 
were stimulated in aiij of these cases 

The cases to follott show the possilnhty of loiiMdoimg good function as an 
opci-atue result rather tlnn realmng that tie function uas present before 
oneration Some of these cases are from the M akeman General Hospital and 
we hate definite proof from the records Others are from other hospitals about 
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to determine which carried the pain impulses to the central nervous s;>stein 
One other possibility would seem to be the penarlenal sj-mpathetics As far as 
IS known this phenomenon did not occur on any nerves other than the median 

DISCUSSION 

If one can confirm function of muscles which arc usually innervated 
through an already divided or seriously damaged nerve, as lU these cases, 
an anomalous innervation must he considered Purthcr proof can sometimes 
he produced by stimulation or block of the nerve vvhicli is supposed to corrv 
the anomalous or unusual nerve fibers These unusual innervations arc of great 
importance in primary diagnosis and planned treatment of nerve injuries and of 
especial importance in judging the rccovcr> following repair of nerves If care 
IS not taken m determining prooperative function of these muscles by careful 
tests, one may be led to claim a good result from nerve repair on the basis of 
the usual innervation when the unusual innervation is the true cause of the 
good function This would be more likely to occur in cases vvith temporarv 
paralysis of the second nerve and return of function between examinations 
Several of the cases reported show clearly these pitfalls m determining return 
of motor function 

As far as the original diagnosis is conuiiicd one nn> be led to accop* a 
partial function of muscles to mean only slight damage to the nerve and thus 
to procrastinate, expecting further return of motor function and sensation 
Such IS Case 15 In many cases undoubtedly these patients have been dis 
charged with the assurance Uiat there would bo rapid continued retiini of 
function Certainly this was almost done in several of those eases and it was 
done m one shortly after operation (Case 3) 

If we are going to accept this unusual condition, e\tn as a possibility, we 
must first establish the fact that there arc nerve pathways other than the so 
called normal pathways over which the stimuli may be earned roitunateh 
several of the older anatomists have by their evident tedious and careful work 
furnished us with the proof of the presence of several such variations in the 
nerve pathways to the hand 

The explanation for the variations m these paiticular neiwes lies in their 
embryology In the human being there are three nerves, median, ulnar, and 
siuscvJacutaneoas, scniag" one basic muscle group, the primitive ventraf 
musculature of the arm For the primitive dorsal musculature in contra 
distinction, there is just one nerve, the radial Communicating fasciculi 
between the median and ulnar nerves and between the median and museulo 
cutaneous nerves are not uncommon A communication between the median and 
ulnar nerves was found m 38 of 125 cadavers h^ Gruber* and in 15 per cent of 
406 cadavers by Thompson*® According to PieisoP* such a communication is 
found in 20 to 25 pei cent of tuses 

The communications otiur most frequently m the foiearm as m Case 1, m a 
second case of the \\ akeman General Hospital group not reported in this senes 
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Case 14 — Tins eoiaier who nas nonnded Sept 21, 1914, bad a ncurorrbaphj of Oje 
median nerve perfonoej at another general hospital on Jan 23, 1945 ItTien he was found to 
have fnnction four months after operation, he was considered to be showing retam of fnnetioa. 
However, on careful examination of the records, a physiotherapy record at one month po«t 
operatively was found, which showed function of all median nerve musics Since this wouH 
be too early for retom of function after operation, one must conaiJer that he also had fnnetioa 
before operation 

The last patient (Ca&e 15), altlioagli posstWy belonging mth Cases 5 to 
10, IS considered separafelj because he was returned to dutj nithont operation 
from another neurosurgical hospitil 

Case 15— T1 is soldier received a lacerating wound of the lolar aspect of the wn“t on 
Uec 12, 1941 After healing of the wound he was returned to duty from a general ho«pital 
with a neurosurgical service and did full dots until l« was returned to the Zone of Intenor 
for separatKin He was seen in eonsultation from the separation center on Ifarch 12, 1948 
He had anesthesia la the median distribution, hut good motor function idmission and ex 
ploration were advised At exploration, llareb 20, the nerve was found to be eompletc'y 
divided with a gap of IV. c» between the lips of the neuroma and glioma StimuUtioa 
of tho aediao nerve before and after dissection gave no contraction of the epponens poibcu, 
flexor pelLcis brevis, or abductor polltcis bren« Stimulation of the ulnar serve ssvs goo'l 
contraetioa of the thumb mascle* After (be dissection, however ns the glioma was excised 
from the distal end of the median nerve, (he patient eomplaioeJ of pam in the exact median 
nerve distribution and electrical siunoJatioii of (he di>lat cod of the nerve gave the same 
reaction, that u pain m the tnediaa di<tnbotioo Postopemtively excellent function re- 
mained He had ven slow return of seQsatioo lu the nodiao discnbution and by Oct S4, 
1940, he had return of pain and touch •*asation except in the distal two phalangea of the 
second and third fingera (Table I\) 


Table IX (Case 15) Ektiifnt Fi mtios or \n 51« veiEX )Vitb AsEXTitecis 


oitr , 


1 4/n^4*, I 

I • J4/4« 

' 'S/i'-'i.. ■ 

1 ll)/_4/46 

jiroiissEpvc 1 

FI rnr 

1 posTi r 1 

' rosror 

posnip 1 


\OL EL 1 



lOL 1 EL 1 


Pronator teres If 4 F 

Flexor carpi radiali* 4 F 4 F 

Flexor dicilorum «ullimu« 4 F 3 4 F 

Flexor digitorum pro 4 P 3 F 

fundus 3 

Flexor digitorum pro 4 P 3 4 P 

fuudus 3 

Flexor pollieis Igngu« 4 F 3 4 1 

Opponens pollicis 4 F 4 P 

Abductor polIiCis brevis 4 F 3 4 F 

Flexor pollicw brevis 4 P 4 F 

S-nsorv A A 

4 k 4 f 

4 F 4 F 

1 F 3 F 

3 F 3 F 

3 F 3 F 

3 F 3 F 

3 F 3 f 

3 F 3 > 

3 F 3 I 

A 11 palm 

t angers 

1 


This IJst case (Case 15) revealed another interesting phenomenon vrliieh 
was found on at least fixe median nerxe eases during operation with local 
anesthesia Stimulation eilher lij- grasping or In the stimulator current, of the 
distal end of the completeh dindcd nerxe cue a painful sensation m the arc4 
of distribution of the median iierxo All of these injuries were in the louer fore 
arm We failed to make the ohxious test «f blocking the ulnar and radial nencs 
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of tho median nenc TOd ita lelatiom to the nmamloeiitnnccms none The tivo 
ot more hcada of the median nette mat unite at !<™ as the elhoit (Pietsot ) 
Commimicatioiis lichtocn the median and miisculocutaneoiu nencs are 
tcij eommon In faet in some teiWirttea such as the nimmants the median 
md mu-sculoeutanpons nenea nre Minted m a miirIc tninlx Some J 

including llxrt\« considered the mMseu\ocutancous to be a btaneh 
of the median iiene Sucli an oriRin doe? occur but i? iimnwil The median 
nene maj tabc o\er some or e\en nU of the »niiscu\oc«taneous function ifueh 
more rarelj tlic musculocutaneous none maj lahc oicr parth or eomjdctelj the 
motor and sensnn distribution ot the median ncr\e iGcgenbanct*^ GriiW*' 
and Krause ) According to GcRenbjuer*’ some form of commiinic'ition maj 
)>e found in 70 per cent of cas-c? The extent of commuincation betMCon these 
tuo nencs ma\ aho tan somenliat tceording to the tipc of plexus The 
passage is more commonlj from the rnnscnlocutaneoiw to the median in the post 
fixed plexus and the reverse in the prefixed plexus In the post fixed plexus 
this comnumieation from musculoculancoHS to median is most lihcl> to contain 
flbc-rs from the fifth cemcal root 

D\ finer dissection three gcnenl types of musculocntnncous to median 
fibers haic been siiouii In some inst'inccs all three tjpes niaj bo present in 
one (.ommunicaim; branch Tj pc 1 passes to the median nen c runs in it for u 
ilmet distance and then returns to the musculocutaneous none Type 2 
enters the funiculus of the medi m none which is destined for ihe pronator teres 
and flexor carpi radialis and has been traced as far os the humeral head of Ihe 
pronator teres Tipo t divides into two branches one entering a sensory 
path m the dorsal ispict of the nerve trunk the other branch has been followed 
through the inednn nerve into the forearm whore it comTUUnientes xvith tijc 
funiculus aupplving the thenar imiseles 

\ mations m the median and muscidoculancous nerves have ilso been de 
seribid bv Piirsol ” Boichardt and ^^J^^mcnskl •* f ithse nnd rnnl el “ Cun 
lungbam « Qunin *Tibar Tesliit and Cruvcrthier'’' 

These vaiiations in oimm or eoromunication with tie niusculocutineous 
hj the median nerve nuabt wtW exptam the result in Cases 5 ID and 13 where 
the dnisioti ot (he median nerve was aloxe the elbow Tins is tspecialJ^ tna 
of Lase 10 where a T^net sign to 20 t cm below the point oi division was i resent 
Jwith pr< and j osfopti itm Iv Other possibilities in this case (Case lO) woiilil 
ha tlxat fibers were cartied thicmsh tfie branches to the foi(.rtnn nuu;clc‘. rijoin 
mg the «nm trunk below the elbow oi even i junction of heads of the median 
nenc below the ell>ow Those tnticnts with division m the foreaim (Cases S 
9 and 12) could h^^c their mnenttion through branches in the foitarm irrni 
the ulmir or Ironv the 'intenor intMosseous, or m the hand from the deep iilmi 
K must have octurred in those with division jt the wijst /■Ca^es 7 and 15) 

Those patients vxitU pam on stimulation of the distal stumps of the median 
nerve can be evphincd oih on tit basis Of vommunicstion with the central 
tienoiis svstem Ihrpugh som other nerve m the Kami This eould be tbrougii 
tlie iilnai (Tiersol” Porrfiardt ind dtjasmeiishi '» Prohsc and Franhel” 
and AfcClcllan’ the musculoeiitsncous oi the radial (Piersol" Frobsc and 
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and in one of the cases reported bs "Murphs and co workers ‘ Thompson” de 
senbed four specific t^Ties of commimieation 

(1) A communication aiisin^ from the anterior interosseous nene 
about 5 cm below its origin from the median svliich joined the ulnar nerve 
in Its middle one third passing below the nlnar arterj upon the flexor 
dijitonim profundus 

(2) A branch from the mam trunk of the median nerve joining the 
ulnar m the same manner as in (1) 

(3) A slins eomnninieation occumnij oser the flexor di^torum pro- 
fundus formed bj both modnn and nlnar nerves, with branches from the 
sling supplving the flexor digifontm profundus to the fourth and fifth 
fingers 

(4) A branch arising from the median nerve in the elbow region 
passing superfieial to the flexor maseles and joining the ulnar nerve in its 
middle one third 

Borchardt and Wgasmcnski** tneed some of these communications more 
thoroughlr and found that frcqueiith tlie ^•omIm^nlca1Ing branch divided into 
sensorv and motor fibers The sensors branch joined fibers m the ulnar nerve 
which supplied the skin on the inner pnrt of the palm over the pilmaris brevis 
muscle and the fourth and fifth finders The muscuhr hnneh joined that part 
of the ulnar nerve which supplied the intnasic muscles of the hmd 

Less commonh communicalions lietween the median and ulnar nerves occur 
m the ann as high as the axilla I nsnali^ed such communications m two cases 
T^'lthm the hand itself there sro two commimieatioiis of some importance 
One IS senson for the adjacent suifsees of the third and fourth fingers The 
other deseriboil and illustrated best hj Frohse and Fnnkel” is motor between 
the deep bnntli of the ulnar and tJie motor brsiich of the median passing 
through the sliduetor pollicis lirevis and along the flixor poUicis brevis In 
Piersol s'* text it wis stated that tl c commumcations in the forearm are usualh 
from mednn to ulnar while in the hand the\ msv be in either direction 
Turner'* went further and sfsted that the communication in the hand is usualh 
from ulnar to median 

These fnets would fit in wilh the finding that in no instance of division of 
the ulnar none below the upprr forearm wis definite function found of tho 
ulnar intrinsus except of the first mteiosseous m a few rises whereas in the 
median nerve function was found even with division at the wrist As far as the 
first interosseous is concerned it cvidentlv occasionalh recenes twigs from the 
median nene as shown bx Turner’* md 'Mackenzie '* Conmunieations between 
median ind iilinr nenes have also leen described m textbooks of anatomj bj 
Cunningham ’* Alcf Icllan * Qnain *" Toldt * ^ ercherc and ^ lUar ** 

The anatomic \anations which mi„hf explain the residual function o( the 
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trankel and Toldt'*) ^Xnother possibility be a communication through 

the periarterial syrnpathetics The fact that the median nene is the onir nene 
in w^hich this phenomenon was noted and is the nene in which caiisalsia is most 
ef nimon might make one consider this remote possibility 

The question mas he S'sked lion do such small communicating branches 
produce such great funetiont It must he reiterated that function la these cases 
was not entirely normal but ranged from fair to good It is well known that 
there are intranenral plexuses with branches between the individual funiculi 
m all nerves (Langlcv and Hashimoto**) It is not too difficult to suppose that 
these branching fibers mav eommiiniealc with several fnniculi bv intraneural 
plexuses and in fact this has leen slirfwn bt careful amfomic dtssections 
That two or three funiculi mix cam some function to all muscles served bv a 
given nerve was adcquafelv proved bv snotber patient treated at ^^akeman 
(leneral Hospital This soldier who had i thigh wound had causslgia in the 
tihial distribution but weak function of all libial and peroneal muscles and 
some sensation throughout \t operiliou two mtiet funiculi of approximate!' 
eight present in the peroneal nerve wen sav«l and three of the eight in the 
fibial nerve were saved Stunuhtion slmvc the area of injury after division 
of all hut these intact funiculi gove some contnetion of nil muscles and stimu 
htion lelovr gave not onlv the same motor function but nl«o some pun sense 
Dissection of these intact funiculi down into the distal nerve revealed several 
small fibrils passing from fliem into other funicuh which were divided prox 
imalJy The o were e'idcnflv part of the intraneural plexus A partial neuror 
rhaphj was lerformcd levving the intaei funiculi ^onic function wis lost im 
mediatclv postoperative!' but function bad returned to slmost the preoperative 
level by three months after operation 

The greiter aetinl and relative nnmlerof median nerve cases is undoubt 
cdly on the basis of the fact that it is so difficult to be sure of function of the 
small hand muscles served by the ulnar Two questionable eases of the ulnar 
nerve were considcied but ruled out on the basis of uncertaintv and one cer 
tain case was lost Function of the first interosseous lias occurred in approx 
imately 10 per cent of the cases of ulnar nerve division 

It was also observed in several of these cases that the relative size of the 
nerves was changed Thus in at least two of the median nerve cases the nerve 
looked much smaller than the normal median nerve both prosiniallj and dis 
tally while the ulnar seemed larger than usual The same relative change held 
true wc believe in the reversed cases No obieetivc measurements were made 


and median and musculoeutvneous) for nerve impulses to these miis les are 

described , . , 

3 These unusual cases are of importance m jud^ung cases of peripheral 
nerve injuiy preoperativeh and in eialnalin.- return of funetion poetoper 
atively 



CLIFFTON 


INM-R\AT!ON OP INTRINSIC IIUSCLTS 01 HAND 


REFX.RENCES 

1 Murphy, Francis, KirWia, John W . and Tinla^on, A I Ancmaloas Innenat.on of 

the Intrinsic Mu«c1m of tho Jfond.SuTB, Oynec i Obst 83 15. 1946. 

2 Pollock, L J, and DaMN Lojal l*enpheral Nerve Injuries, New 3:orl£, 193_, Paul 

3 navmal«r,*'w’, ^and ^Woo^hall, B Peripheral Nerve Injuries, Philadelphia, 1945, 

• II, War De 


Beitrage zu der Lehre von den Neuromen, Bcitr, 


872 
erves, Phila 

klin. Chir, 10 13, 
* pcripheren 

Extirpation 
!c 8 lesions 


I tigatios of 
the Anatomical Soeiety of Great Britain and Ireland for the year 1891 1892, J 
Anat I Physiol 27 183, 1893 

Idem Frequency and Arraneement of Communications Betneen the Median (or 
Anterior Interosseous) and Ulnar Nerves m the Forenrm, J Anot & Physiol 27 
192 104, 1893 

II Piersol, G Human Anatomy, Philadelphia, 1923, J B Lippiceolt Company 

12 Borchardt, M, and Wjasmenski Der Nervus Medianu*, Bcitr z klin Chir 107 

5S3, 1017 

13 Fruhse, F, and Frankel, M Die Muvkein des Menschen Armes, Jena, 1008, Gustav 

Fischer 

Idem Bardeleben Handbuch d'Anat d Menschen, \ol 2 Sect 2, Fart 2, Jena, 1013, 
Gustav Fischer 

14 lurner, W Further Lanmple* of Variations in the Arrangement of the Nerves of 

the Human Body, J inat A Physio) 8 297, 1873 

15 Mackenzie, 1 Beactions of the Ulnar Nertc m Disease, Edinburgh II J 31 413, 

16 Cunningham, O Textbook of Anatomy, ed 5, revised, New York, 1917, William Wood 

A Company pp 73S 736 

17 McClellan^ G Bcgional Anatomy, \ ol I, Philadelphia, 1803, J B Lippincott Company, 

18 Quain, S Anatomy u * t . . a.. » 

19 Toldt, C Anatomy 

20 Nerchcrc, F Note s 


Kopfes des Biceps Braehii, Oesterr 
Musculocutaneous zum nervus Medi 


25 Krause, W B< • 

f Anat , Ph 
36 Testut J L 3 
Le Nerf 31 
27 Cruveilhier, J 

^ 6s>.> > 1 

'■’"'nIJ.J Ne.>. Du.dle. . 

iservc irunit and nn Internal Nerve Plexuses, J Phjsiol 51 318, 1017 



TAiNTALUJI GAUZE IN' THE REPAIR OF HERNIAS 
COMPLICATED BY TISSUE DEFICIENCY 
A PRJJJIUN \Rr HffORT 


Tom DrJicCM Tiibockjiorton, M D , Des SIoines., It)\v\ 


T here arc man' aflmiraWe method^ of repatruig the various hernial oper 
tiircs of the IkhI' Nccess.»ilv some of these procedures are better than 
others and «lepcn<lin^ upon the situation which eoafronts the surgeon one or 
the other of then .iiin he the ‘Ixst '* Tlie choice of liemiorrhapb^\ inilst hare 
hasu sound knouledgi of the anatomj and jihvsiologie MMtiiiremcnls of the 
region, a iccognitioM of the fumlamentil factors concerned in wound he.nhn? 
and tissue icpair and a cirtain iiiseimitt which allows an occasional disregard 
of ‘ routine procedmo', The sKiRful application of these factors to the re- 
(luircmcnts of the indindui! operation k ot far more impoitance than certain 
technical knickknacks which aic digmfiid hi the term “modifications ’ In con 
lormance with surgical principles, the operation mast 1)c mode to fit the patient 
Manj unsatistactorv nsults arc occasioned when stnndanl procediiies arc at 
tempted in ummial surgical situations 

Nowhcit IS tht» more apparent th.iii iti diflicuU bcinionhophi If the stir 
geon finds las reputoire c\haiistcil he must estemponze to meet the problem 
The defect to he cotcred mas he snomious the structure^ mat h*“ attemiatccl 
and friahlc .and the whoK inguiinl lainl niai present suih a wreck that the 
possibilitv of cure sccins rcniote II m,i\ v cm i|mtc imiK)s.siI>Jo for usual methfuls 
to succeed Tlnl^ the surgeon is lonirontcd wilJi time possibilities (1) ns i» 
ooinmonh the c.i>e he nas lesort to a iiolici ot nnsujh inaction (d) he nm 
imploi soim In peifsjphicd saricti oi l/ie pnnievnJ truss with afl its dniom 
forts, uueleanlincvs perennial adjiisinKiits and cseutinl failure (It ho nn' 
improMso some ojicntuc method which goes Insond the nurc aulophstie aims 
of usual surgical icpair It k in this hltcr instsnee that the emploMiient of 
tantalum gau/c offers a useful .uljunct to the |Krfomiani<. ot i difiifiilt hemioi 
rhaplis 

T.intalui ^ gaii7i is a fincl\ wos« n mesh or nionofilaiucnt tantalum w ire 2 to 
> jmls m diaiiietei • The finest wca'e 100 h\ lOO resemble-, hca'i sheer cloth 
The wca\c more cominonh u«e<I "lO hx >0 is a light plnble screen ^ This mate 
nal was first derclnpcil a\ a dressing foi Inirns Brief eTpeiience soon imdc it 
evident that it offered no Khanfages and that it did make for certain disadvan 
tages as eoniparecl to other materials available for that purpose This has been 
confirmed lix T.am* Ilowexer the innate properties of tanialurn enhanced 1 a 
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Its cmplojmenl as a fine nesl> promiHwl rts use in the repair of large abdonimal 
defects and ra'ticulirij in diflituU liemiorrliaplij uhen the si7c or location of 
the defect seemed otlieniiso an nlmost insurmoimtablc obstacle 

The relation ol lantaliini sntnres and appliances to tissue rcpaii is ucU 
known Its position is that of a biologiealb inert foreign bodi Tissue repair 
progresses lapulh end unimpeded m its presence allowing nature to proceed 
in an ordeth fasbion and avilh a inmMnnm of mtwfcrcnec 

The use of nictallie filigrees grids plates and mesh is not new to the field 
of herniorrhaphj Such appliances had some loguc at tlie turn of tlie centurj 
rhdps’ (1894) tieatcd nianj inguinal Jicmiw In phcing coiled si\\er wire on 
the fioor of the inguinal canal and approMinatmg (he lajeis of the abdominal 
wall o%er it lYitzcP (1900) constructed m the tissues a rude network of 
crossed silver wires and suggistcd to the surgieil world the idea of embedding 
a readj r adc filigree GoepeP (1900) was the fiist to make usl of such a readi 
made filigree Mejvr* (1902) repoited the iim? of a mHer wire netting made up 
altei the fashion of ordmarj niostiuuo bir Lirtiett' (1903) introduced a fill 
„rec of wire loops nsuall} held m position bj a centiil stiand These apjiliances 
weie made of heavi sihcrwire Maiij of tJicm were so iigid that the discomfort 
of the patient dictated tUir s\ibse<\uci\t remo\ d The sutures cmplojed were 
aUo of sihcr wire which frequently hiolce on (ho knot and became fugitut in 
the tissues "Wound infections oceaMonallj dei eloped and with metallic im 
plants in place, diainagc was oiten prolonged— proinbh in mam instances bj 
the Mgorous therapy directed touaid (he sinus tiacl-' Howoacr eventual heal 
ing Tfas tbe rule Sccuralc statistus as to tlu opciatnc losuUs arc not avail 
i\lc but it IS cvidi-jit that many lirnias otliotwist lomideied inoperable wwe 
« uted The piactiee gradually fell m(o disuse for three loasons (1) {)ecas!onal 
diseomlort experienced b\ the patient ■'IcCavin* (1907) repotting on silver 
filigree hermorrhaphv stated The greatest difficulty lias been with rigidity 
Tliabfiity is neecssaiy so that the implant shall at all times and in all positions 
Mcld to bo lily moverents Vost rigid gridirons having a stout fcaicunvotk 
supporting a heavy wire trellis were so uncomfortable that they had to be re 
iwoNcd { 2 ) The iict that silver Wire and appliances arc ill suited for tissue 
implantation because tbey arc not inert and because thev rapidly work harden 
(3) A sentimental distrust of a foreign l>ody in the tissues 

The tantalum mesh now m use from tho standpoint of both its innate prop 
cities and its physical fabncation has little rcseinfalanco to the earlier filigrees 
except in Its ultimate purpose (Tig 1 ) It is strong pliable biologically inert 
ui the tissues and forms a ^cafloH for the ingrowth of sturdv white fibrous 
tissue which firmlv closes the hernial defect Its use is telativelv simple when 
compared to manv autoplastic procedures and its adaptability to the various 
situations which arise during a difficult henuorrhapin is satisfacton 

A henna frcqiicnth is associated with a deficiency m fascial structures 
3\ lit n tho proportions of tlws d&fect ate such that the approximation of its edges 
Is difficult or impossible the logical mmd searches for a suitable patch The 
autoplastic procedures have run the gamut from the simple fascial flap or fascial 



TANTALUJr GAUZE IN THE KCPAm OF HERNIAS 
COilPLlCATED BY TISSUE DEFICIENCY 
A Prujjiin^ri Buort 

Tom Dercum TiirockmortOn, 31 D , Dfs 3 Ioims, low < 

T here are raan^ admirable methods of repairing the various hernial aper 
tures of the bodj \cce^s^nl> some of these piocedures are better than 
others and depending upon the situation uliieh confronts the surgeon, one or 
the othei of thci i md\ be the 'licst ” The choice of licniiorrhaphj nitlst hD^e 
l)^sls sound knowled,'( of tin. anatoms and plijsiologic requirements of the 
region, a reensnttion of the fui>Jamenlal faetois concerned in noiind healing 
and tissue repaii and a <eilam iiigemiit> which allows an occa'.toiial disregard 
of “routine pioecduies The sKillful application of these factors to the re- 
quirements of the indnidml 0 |>eration is of far more unportance than certain 
technical kniekknacks which ate dignified bj the term “inodifieatnns ” In con 
tonnance witli surgical principles, the opiration must be made to fit the patient 
"Manj unsatiafactni\ results arc occasumtsl wlien standard proccdiues are at- 
tempted in miusinl surgieal situations 

Nowhere is tins more appirent than in difficult iiirnioirliaplis If the &ut 
geoii finds las lep^rtoirc exhausted, he imist extemporize to meet the problem 
The defect to hi emered nisi I>c enomnms. the slnictiircs inai he attenuated 
and friable ititl (ho whoh inguiinl « mil mar pnsent Mich a witek that (he 
possihilits of cuic siems remote It m n si cm quite impossible foi muni metJiods 
to succeed Thus the surgeon is conlioiitcil with fhice possibilities il) a? i' 
fommonh the ease, he mas resort to a i*olic' of m i%trrl\ inaction 1 2 ' he mi' 
cmplo' some In |icrt»Dphied sariet' of (he pnme',d truss with all its disfom 
forts, unclcanlincs.s perennial ailjiistmonts and esentinl failuio O) he nio' 
impro'isc some opeiatne method which gins liesond the mere autoplustic amis 
of usual surgunl icpur It is in this litter instumc that the emplo'-mcnt of 
tantalum eauzc ofTcrs a useful adjunct to (hi performincc ol a diflitull hemioi 
rhaph' 

Tantalun gniizi is i finch wmm mesh ot nionofilanient tantiluiii wire 2 to 
'» niih in d/amrt< r • The finest weaic IfiO hi 100 icwmhlci heai^ iheer cloth 
The wcn\p more fommonh nscil "lO b\ jO is a light plnble screen t This mate 
rial was first dcselnped as i dressing for bums Brief cxpeiieiui soon made it 
evident that it olTcrcii no .idiantaires and that it dwl make for i trtain disad'an 
tages as compared to other niatenals available for that purpose This has been 
confirmed b' Lim^ Howescr the innate pioperties of tantalum enhanced b' 
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THROCKMORTON TVKTVIUM T VLZI IN KEI OF HERNIvS 

2 All sutures holdms tlic implant m position should be placed m 
stronrr white fascn or pcnostcum and the dissection must expose 
these'’structures adcquatolj The dimensions o£ the implant are 
limited not bj the size ol the actual deSeet to V* coNeted, but by the 
position of rchalilt suptiorting stiuctuics 

3 The implant must be of Mich gcncious proportions that it can be 

sutured in place uithout tlore herniorrhaphies have been 

defeated bj tension than bj choice of suture material 



4 The suture material used to hold the tantalum gauze in place should 
be monofilament tantalum wire The 10 mil size has seemed best 
suited to this purpose Tlie braided tantalum wire, although slightly 
easier to tie, was discarded because its finelj seriated surface pro 
duced a notable “drag” when drawn through the screen Other 
tJTics of M irc sutures were not used because of a difference in electro 
lytic potential between them and the gauze implant 

5 The wire sutures should bn cut “<m thc; knot ” li unatcustomed to 
the use of metallic sutures the surgeon may experience some initial 
difficult! wjt}} tantalum wire A contmnous tjpe of suture should 
not be used One handed knots are not satisfactory A simple 
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suture to penosteal flaps free or pediclcd fascial transplants and dermis grafts 
Certain of these methods as the Rallie fascial suture have enjo 3 ed MelJ-eamel 
populant} but uhen such t hemiorrhaph} must be performed under teasion 
a recurrence foUous The extent to svhich various relaxing incisions or man 
cavers mas be helpful each sunteon mav rcadil} determine for himself Auto- 
plastic procedures arc salualle tics are often difhculf and fhe\ are far from 
uniforr h successful under adverse conditions 
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TUB TLCHNlQur OF TWTALUM GAllZl HERMORRIIAI H\ 

The technique of tantalum gauze hcmiorrhaph\ is capable of almost un 
linutcd modification to fit the mduidual situation Such a mesh together uith 
its ensheathing white fibrous tissue forms an impenious patch whereier the 
surgeon places it In the continued use of thLs material certain features have 
assumed increasing significance 

1 The cut edges of the implant should be folded under for approxi 
matelj 1 cm This senes the double purpose of creating a smooth 
atraumatic edge and also making it possible uhen suturing the 
mesh in place to pass all sutures throM„h a tough double thickness 
of material 


•mnoci MOMOS t vn i « im 0 vuzr m Err iiu or iirnNi is 1 1 

sltmgs End l.„al„rcs ,s 10 m.I lantnlEm mr. Tlic usual tautalum mplant ,s 
sutarad mednlls to the pcnostcura of the pnhic W the edge o£ 
sheath and tl e stuuli iilulc fonia ol the intcrMl ohliqiic muscle Laterally, 
the sutures arc usnilli pl iced m the shclvrog edge o£ the lugumal ligamcut 
Ou occasion iihen this Intel slmctucc has been deficient the interior lateral 
sutures liaie liciii pl-ted 111 toopci s ligament aftei the fashion ot the lleVay 
hcrmorrhaplij Hit sliiiunies el the cold ate biooght out through a small 
tnangulir openiii ■ niadt higli Ml the hteial border ot the implint The cord 
IS then pliecd in tin. siihcut incous position In closing the fascia of the extcrml 



oIjIiciuc henenth it iinl o\ci Ih* imx>Iant (Ti^ 4) The superficial fascia and 
<5kin aic closed as iisinl This method is cqmlh applicable i\hen indicated to 
vivdii ct hennas ssith a hr^e defect jn the flooi of the canal (as m certain sliding 
liernnsi and to rmiirent ingiiinil hernias In this latter condition since the 
hernn is iisinlh direct and the inguinal region presents such a chaos it occa 
feiomlh has been ncocssars to ttse Coopci s ligament in lieu of the deficient or 
sbseiit insminl liKsnicnt On several occasions the lateral margin of the im 
pKut Ins extended from the ptibic spine to the anterior supeno- spine of the 
ilnim thus rciiifoiemg the entire inguinal ligament 

The Tantalum Gallic I cntial Herniorrhaphy — The pioblein of i entral her 
nn fxrticuKtlj of a lecisi rent nature arises penodicallj to perplex the surgeon 
The mndciatc size I \cnt\al hernia Xiith good adjacent tissues is satisiaetotilj 
rcpaircl In one ot severil operative techniques The laige ventral defect in 
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square knot slioulil be tied, with od 1> Miflieiciit ttnslon on the first 
thro\\ to co-aj)t the structures bciU!; sutured Ihe second throw 
must he flat and should be set snu?Ij The ends of the suture are 
then crossed to fonii a V, with the apex just abo\c the knot TJie 
sutuie IS then tut at this apes, leisui}; no iintafiii" ends 
The Tanldhim Onuzc Inymnal Jferntonhaiihi / — The tantiliim pau/e Jieini 
orrhapha peifomied for the cure of direct inguinal htniia associated with Ilssuc 
deficiency is as follows Tlic usual inguinal inciMon k made, tlie inguinal caua! 
IS opened bj incising the fascii of the evtcmal oblique, and the structures of 



the eorJ are isyfrfcd ?’/«'»< fr< t<ti ,tn tnditice sse, aaS 

retracted 'nth a strip of Peniosc rublicr tubing The diicct weakness is iden 
tified and the sic treated .is the situation requius eithei hi cvision or in'cr 
Sion If the lent in the transicrsalis fascia can he lepaircd this is done (Fig 
'*) Xo effort IS made to siitnrc a friable atleninted conjoined tendon to the 
mcTimal ligament Instead the defect n coieied with a palcli of tantalum 
cauzc This is cut to size at the openting table the edges doubled under, and 
It 13 sutured m place (Fig 3) All suture materiil in this repair, save purse 
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marked tissue defi 
ciency 

Left reeurrent infrumnl 
Y.«Y.%a., t'ste'' previous 
repairs the last bcioft 
a. Torek operation 
with separation of the 
jpermatio cord and 
rcsrultank hernial Saes 
at both inguinal rinffa 

sO eoastruoted 

Bilateral recurrent di 
reet inguinal hemms, 
poor fascial develop 
ment and almost com 
plete destruction of 
the floor of the left 
itHtuinil canal. 

Large left diiect iogu> 
sal hernia, not eon 
trolled by a truss, 
rearked obe»ity and 
fascnl inadequacy 
Large left recurrent la 
guinal hernia , three 
previoui repairs, 
complete destruction 
of inguinal supporting 
structures and absence 
of the inguinal liga 
ment 

, Right obturator hernia 
with intermittent m 
tescmal colic and a 
positive Bow«liip 
Itomherg sign 


BxeiSion both *aea, tan 
talnm gnnze implant 
Dtilizuig Cooper’s lig- 
nneiit and extending 
to the anterior sups 
»ior sUat spine 


Bight llaWed herowit' 
rhaphy with taotatuDi 
irire, left inguinal 
tantalum gnure im 
plant placed In the 
o«ual manner 

Usual (ontalum gauze 
implaot 


Tantalum gauze implont 
ntOizing Cooper’s lig 
ament and extending 
to tl e anterior supe 
nor lime spine 


Laparotomy, excision of 
sac, tantalum gauze 
implant over the in 
temal obturator for 


an obese patient vvboae ftabb) abdonmal musculature is a covering rather than 
a support, presents a situation that demanOs a radical effort iJ a cure is to be 
anticipated T)ic use of a tantalum gaiizo patch over such an abdomiml defect 
IS logical and offers, a simple operative proccdutc in heu of a difficult one The 
Operation js earned out ss utuaJ to the stage of the actual repair The pcrito 
neum Ls closed and the attentuated tissues about the defect are eNciNed back to 
normal structures If it is possible to approximate the wound edges by im 
brication and without tension, this is asuallx satisfactoiy and the use of tantalum 
mcsh IS not indicated nowcicr, if unfancatiou cannot be accomplished without 


TXSLK It 



3S 


StnU<FB\ 


Female, \entral — 1*0 hernia 
S') Ihrough luw miitline 

iDi-mon for Jraiaage 
of peine ab'iee'^, pa 
tient weigher! 235 
poun U aBi’I wii 5 
feet 3 in lalJ 

female, Low mi lime Tcntral 
63 PO hernia, two pre 

TI0U1 repaira, the last 
with fa«eial etrips aort 
allop fteelwirc, 
drainin? eisu*es aed 
■•kin nleeration pre« 


I PEflOOOI'l 
ronow 

IT fjtal I 


Jfale, 


RiCht in'Iirert riiiing 
inifuiBal hernii eero 
tal 10 lipe aR>i lorai 


Hose risht mlirert «|i} 
in; inguinal hernia, 
tcrotal in tpre an I lo 
earccrated, onesc an 1 
laeapaeitnred, the m 
Sumal defeet wa« 
larger thin a fi*t 
liirgc bilateral dirr<*t 
herniaa with al<cn«c 
of the “eorjoinel 




Tight intruiaal in lirert 
and direct (*ad llel a;> 
hernia, poor fa«cial 
endowitient 

guinal henna, uneon 
trolled by a tru<«, id 
a patient with orre«i«) 
tabee dor>>ah9 
Large left direct m 
guiDi] hernia un<oD 
Irolle 1 bj a tnj«», 
leri poor fi«e»a 
Ijirse inlirect Mghi 
crotal hernia rnlue 
ible tilt not eOntroUcil 


nith 


implete deMi 


n of the foor of 
the ingninal canal 
Eight recurrent direct 
inguinal hernia, two 
precious hemiorrhaph 
•pa de‘tniction lower 


Itilaternl aalpmgectomy 
and atidominai total 
hTPtereclamr, with 
taatalnm gante repair 
of large rentral her 


Tantalum gauze implant 
otiliring Cooper's ]ig 


No recurrence 


24 Xo recurrence 


Usual tmtnluin gauze 
repair, the trimme-] 
edges of the *ac were 
eutorel together be 
hind the cecam utili* 
}ng a nepante laps 
rotomy incision 

Oehieetomt, tantalum 
gauze implant from 
pubic ap'oe to anterior 
•opertor iliac apinc, 
aac treated by laparet 
omy as abore 

Usual lanlalum gauze 
implants, the left 
rile was done 2 weeks 
after the right 


No recurrence 


JO Vo recurrence 


This patient wet 
operated SO mO 
ago, has not to* 
sponded to fol 
low up effort! 
after 6 mo 
No recurrence 


\o recurrence 


No recurrence 


No recurrence, 
patient died of 
coronary heart 
disease 1 yr 


No recorrenc 
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m tl.» Stan sshsie it merhj a iinnHc m the limlalnin ganse implant The 
mmakmi mesh n is renmi ed on June 3 1M6 Uv.nB dEsecled Itee from a thi& 
layer ol imaerlj mg sear tern stteh ot iWK sm adetiuate to dose and 
the hemvil defeat sate fc. t„o small area, 4 to S am m diameter which wore 
weak These ware coscced hi OBollicr piece ot tantalum gauze of finer weaso 
than that previousl) employed and the stan ineeiion was repaired The result 
to d-xte Ins teen orj satisfnctorj 



t 17 — I ostoperat v» x raj viev of a patient in \hom Cournrs llffan ent vtaa utlllaed in He 

Ttpa » 

Ihe Itiiilolion Ooiise ffwoinl palioiitb Iia^e \jeen seen 

wjtJi feujon! hmiias of siicii magnitude or tissue deficiency as to require a 
t mt tluiii nirsjj impLint The lagoittal approach to femoial herfliorrbaphy 
usualli IS most sttiiiiactot} 1/ tlie inguinal ligament were deficient it should 
be a bimple imttcr to utilize Coopers hgimeat in a tantalum gauze hemior 
rhaphj as is sometimes done in cettam inguinal hernias Sucli an implant 
would completely block the internal femoral ring and should prose as satisfac 
lory in the treatment of difficult femoral hernia as it has in the repair of inguinal 
hennas with associ ite tissue deficicjicj 

2/(t Jrtnfohon Gauzt Ohinroior J/cnnorrhaplij/— One patient with ohtura 
tor hernia has been treated with a (anfahim gauze implant This is the subject 
of a separate report The ptweditre \ras earned out ns an intrapentoneal opera 
tioii V small.rcctaji"ulat tantalum tuesh m^laavt was fastened oxer the delect 
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tension the fascn is simplj 'tpproMinati.d oscr the peritoneum with interrupted 
sutures o£ tantalum wire anj a rectangular tantalum gauze implant is sutured 
o\cr the repiir All sutures are talcn in the fsstia and without tension la 
case the fascia cannot be appio\iniated otcr the whole of the delect the edges 
can be draivn into proximiti with wire sututes and the tantalum mesh implanted 
directU over the peritoneum as it buizcs into the hntus The subcutaneous 
tissues and skm arc closed otcr the iniplnnt 



Fig S — Ttp cal n ny view ol iJie usual Imrulnal tania! m s^uze h rxiiorrhaphy 

In this connection it is of interest to mention the tuntalum tJu/i \cntril 
hemiorrhaphs done bj Ferns* in Oclol cr 1945 T1 e patient had a malfiine 
tioning gastroenterostomy and a hnge postoperative ventral licrnia This latter 
had occurred through an nppermidlme meision and extended from the xiphoid 
process to just below the unihjlicus The gastroenterostomy was disconnected 
the opening in the jejunum closed and partial gastreetoms with eholce\steetom' 
was performed The repair of the central hernia was then undertaken and a 
piece of tantalum gauze 12 by 24 cm m size was sutured to tlic fascia at the 
edge of the defect Underlying this tantalum screen there was notiung except 
the abdominal viscera and overlying it there was only subcutaneous tissue and 
skin The patient returned in May 1946 complaining of a small ulcerated area 



.. . Fir 8 — N ray find nr In the «anie patient 17 monthj postoperatively The fracture ©f 

the Implant la evident, but the cl n«cal remit remains quite aat sfactory after 2« months This 
implant nas of «he SQ b> 10 V iniJ tantalum eauze it Is prone to early i orK harden ng 


tation Tantalum virc resists work hardening and fracture approximatelj twice 
tt& ttcU as stainless 8\ec\ a\lo> wires of comparable sues A few bending tests 
were done using A mm knglbs of wire held between clamps and bent through 
nmcti degrees until fractured The results of these tests arc shown m Table II 
It IS thus apparent that the larger and more ngid the wire the more it is 
subject to metal fatigue Although there have been no hernial recurrences as 
let following Uic tantalum gauze henuorrhaphies in this senes there is x raj 
CMdcncc that some of the implanted mesh has fractured (Figs 7 and 8) This 
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^\lth a single suture m each comer, utilizing the pcnostcum in the superior 
sutures and the obtuiator memhrane m tlie inferior ones The obturator ressels 
and nerve ran beneath the lateral edge of the implant without compression 

CASE RFPORTS 

That a larger numher of cases has not lieen sulmuttcd to tantalum gauze 
hcrniorrliaphv is tlue to the fact that, although I have been impressed by the 
practical utilitv of the operation I believe it inadvisable to elevate the procedure 
to the dignitj of routine treatment and emplov it m all cases of hernia Tht 





ficmias so treated vrere of the Ivpe wherein the apphcation of standard opera 
tions” offered little assurance of a satisfactory result Tissue deficiency with 
or without congenital anatomic weakness was the piincipal ctiologic factor m 
every hernia in this senes 

The information for this stndv was derived from seventeen herniorrhaphies 
in which tantalum gauze was implanted with the purpose of closing and but 
tressmg the defect present Of these operations two were done for postoperative 
ventral hernia six were done for direct inguinal henna five were done for 
recurrent mgumal hernia one was done for indirect hernia two for indirect 
slidm" henna, and one for obturator henna These cases have been followed 



THROCKMORTON TANTALUM GAUZE IN RFPAIR OF HERNIAS •* ’ 

third instance of wound complication followed the repair of an enormns scrotoj 
shdin<^ hernia A motion picture was taken of this procedure dunng whicn 
skin Towels and drapes were changed several times The patient subsequcntlj 
became febrile and several ounces of pus were ciacuatcd from the incision 
Healing progressed satjsfactorilj and all drainage had ceased m four weeks 
From these cvpericnces it would seem that the tantalum implant has no deleter! 
ous influence on the course of minor wound complications The teraamder of 
the wounds liealcd by first intention, without induration and with less discomfort 
than IS usually experienced m catgut or faseial transplant herniorrhaphies 

SuijecUie Discomfort —“So patient jn whom tantalum gauze was implanted 
had subjeetue complaint rcferrable to the implant In one patient, an extremclj 
slim elderlj man a coiner of the mesh was palpable subciitancouslj , but without 
discomfort Another patient was operated upon for bilateral recurrent inguinal 
hernias Tissue deficiency was so marked on one side that a tantalum gauze 
implant was used He Imew the implant was used but remained unable to tell 
m which side it was inserted These patients were suhjectuclj unaware of the 
tantalum gauze and several of them later did hard physical work 

Testicular ConiplicatioKS—Thcrc ivere no lesticulai complications in this 
small series of tantalum gauze inguinal herniorrhaphies In the fourteen men 
operated upon owhicctomj was done once to effect the complete closure of a 
huge sliding hernia In the remaining thirteen <ascs the spermatic cord was 
led from the abdomen through a small triangular defect m the lateral or supc 
nor border of the implant and placed in the subcutaneous position A pressure 
scrotal dressing was applied at the time of operation and these dressings were 
replaced hi a comcntional scrotal support on the foiirtli or fifth postoporatne 
das There were no instances of testicular swelling oi sulisequcnt atroplu 

DISCUSSION 

The surgeons of fortj >ears ago were much moio optimistic m their dis 
cussion of liciinoriliaphj than their present day descendants The terras ‘rad 
leal ouve and ideal operation were used carelesslj Most of these surgeons 
and their special operations are long since forgotten It is not the purpose of 
tins paper to adiocatc a new t>pc of hcmiorthapha It is the purpose of this 
paper to relate the cvperienccs acquired m the use of a new material as an 
adjunct to the repair and dosure of hernial defects wlierc tissue deficiency plajs 
tho principal role The use of tantalum, gauze is not advocated as a routine 
procedure m the icpait of hermas Tins material is but another string to the 
bow of the ingenious surgeon The application of tantalum gauze and its fibrous 
tissue cniolope ns a ! iittrcss to an inguinal canal that has failed is rational and, 
in experience satisfacton Admittedly, the implantation of large pieces of 
this material is an offense to one’s finer surgical sensibilities but if the results 
justifj the means the prieVs of angraincd eomicUons are soon assuaged Serious 
disorders frequonth demand radical measures The use of tantalum gauze in 
the repair of an incapacitating incarcerated scrotal hemia is less drastic than 
the , > per cent subtotal gastrectomj we so blithely perform for intractable 
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has become apparent after abnat tnehe montlis in some patients The 100 b 
100 mesh gauze and the gauze tvo^cii of S mi! «iie is more prone to fatigue and 
fracture than the 50 b} 50 mesh giazc woren of 3 mil wire This was the source 
of considerable apprehension to me until I persuaded one of the ralicnts to 
allow the e-^ploration of a previously performed tantalum gauze hermorrbaphv 
at the time of operation for hernia on the other side A small secondary incision 
through the old scar ret caled a firm ingumal region It was impossible to dissect 
the fascia of the external obliQne from the underlying tantalum gauze implant 
so firmlv were the two united in dense white fibrous tissue TTheu the upper 
margin of the implant was freed a finger could be sbpped beneath the entire 
piece of tantalum mesh wuth ease Although the implant was "oinpletelj en 
sheathed m dense collagenous tissue there were no adliesions to the underhin" 
structures It appeared as if a supplementary sturdv fibrous tissue sheet had 
been added to this region anlhout the incorporation of underlsing contimioos 
stnieturcs V small corner of this implant was remoied for stuJ^ The wire 
gauze was found embedded m dense fibrous tissue extending approvimateb 3 
to 4 nm gn either side of the mesh The ladmdual wires of the gauze were 
clothed bN this fibrous sheath mnch as the steel rods in reinforced conercte 1* 
appeared impossible for the implant or anv fragment thereof to 1 ecome fugitive 
m the tissues The entire ingnmal region was buttressed 1 r a sheath of dense 
fibrous tivsue reinforced hi a line wire screen There was no invohement of 
underlvuig tissues b> this reaction which mieroscopieallv wa-s the CDcapsulaim" 
reaction seen in re'ponso to the presence of a biologicalh inert foreign bod' 
The work of Ferris’ would seem to confirm these findings ith these evamrlw 
in mind it seems tinlihelj that a hernia could recur through an abdominal wall 
so reinforced f urtl ermore the factor of work hardening would seem to assume 
more academe than practical importance 

The ^Ircnjlh of iht Initial Tantalum f»flw e Implant — The ultimate 
strength of the tantalum gauze hemiorrhaphs is dependent upon the prwluction 
of a fibrous tissue patch secondarily reinforced by the cnsheatl ed mesh implant 
Ilowcser it seems reasonable that the formation of this si catli nnist require 
several montlLs The question then arises as to the strength of thL-> implant dur 
mg the period of healing Poll tests using a Tinius Olsen icstin" mathine were 
done on i inch strips of 50 by 50 mesh 3 mil wire tantalum gauze bsing a 
inch pull speed per minute the a\crage stress at tl c breaking point was 17 J 
pounds V wire nesh of this type even mitially would seem to hare more 
strength on lateral pull than the tissues to which it is anchored 

TTound Ilcahng — In this small senes of cases there w ere three wound com 
plications One patient on whom a tantalum gauze I emiorrhaphv had been 
done for direct mgumal hernia developed a simple sccumulation of serous fluid 
m the subcutaneous tissues This was aspirated a pressure dressing applied 
and healing progressed wuthout further measures Mother patient bad a lar^e 
recurrent ventral hernia The overlying sfciu wns ulcerated and two sinus tracts 
were present from the prcvnons operation Tantalnm mesh "is implanted in 
the process of the repair and penicillin used postoj cratively There was a slight 
amount of serous drainage from one angle of the incision for two weeks TJi- 



PUL’\tONARY EMBOLISM 
A Correlation o> CuanCAii aho ATysoi*s\ Studies 

Richard R Cbutcher, M D , Roixin A Pvmfl, Jk , 31 D , 
Nashtiixe, Tenn 

(From the Department of SviTgery, randtrltU Vntverstty School of MeiliCtne) 

A n analysis of clinical and autopsy records m the Vanderbilt Unuersitj 
Hospital has been undertaken m an effort to aid m the clarification of the 
problem of pulmonary embolism as a cause of death 

Particular attention has been paid to the eertamtj of diagnosis and the 
clinical course m patients who died as a result of an embolus to the pulmonary 
arteries The records were carcfullj examined m an attempt to determine the 
source of the fatal embolus 

Earlj in the stndj of these cases it became apparent that a diagnosis of 
pulmonarj embolism uas mode xerj frcqucntlj in this hospital in both fatal 
and, noufatal cases Often the diagnosis was unconfirmed and the data in retro 
speet seemed insufficient to justitj such a diagnosis 

M'c belieie, therefore, that a careful anahsis of the data m a grouj) of pa 
ticnts in v-hom massive pulmonarj cmliolism was noted at autopsj ma\ bo of 
more value than would be anj attempt to organize data on a Jsrgoi group in 
whom pulmonarv embolism might or might not have oeeuned 

VNVLVSIS OP C'SES 

The Frequency of Pulmonary Emhohsm ns a Comic of Death — The stuili 
reported here is based upon a fifteen vear period from 1930 to 1944, inclusive 
During this period 83,984 patients vrerc admitted to the hospital (Table I) 
and 35,540 operations were performed This number includes such minor pro 
cedurcs as sLm grafts, tonsillectomies adcnoidectomies, operations upon the 
eje, and the draimge of soft tissue abscesses Bronchoscopic and esopha 
goscopic examinations and sui^ical procedures performed in tlie emergenev 
room or outpatient clime are not included 

There were 4,182 deaths m the hospital during this period and 2,580 au 
topsics were performed These figures do not include stillborn infants Death 
wis caused bj pulmonarj embolism in 55 of the 2,580 patients upon whom au 
topsics were performed Twentj five of these patients liad been operated upon 
and thirtj had not The incidence of fatal puimonan embolism in these groups 
IS shown m Table 1 

Analysts of Autopsy Casts — A detailed amljsi!, of the records of the 
fiftj five patients examined at autop*^ m whom pulmonarj embolism is thought 
to have been the primarv or immediate cause of death is presented m the ac- 
companj mg tables 

Table II shows data pertaining to the seasonal, age, iind postoperative oc 
eurrcnec of fatal pulmonarj embolism 
llec«lvtd for publlfttlon April SS 194T 
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The senes of cases reported is small Lmited as it has been by the number 
of patients in iihom tins tjpe of repair has seemed indicated Nevertudess 
certain inferences may be drarni Tantalum gauze implants are well tolerated 
b\ the tissues They are rot the source of subjcctne complaint on the part of 
the patient Thej ha^e not interfered with healing m those cases where wound 
complications hare csistcd or super\cned The factor of work hardening has 
not proi ed to be a 1 cal deterrent m the use of this matenal as judged by results 
in the present group of cases to date Each patient operated upon m this senes 
was 1 likelj candidate for a hernial recurrence That there have been no recur 
rences to date is gratifj ing but docs not imply the infallibility of this procedure 
Ilowcver the feasibility of the method is apparent and its further application 
to hernias associated with tissue def ciencj is indicated 

*5UMMVR\ 

Tintnlun gauz'’ a woven mesb of fine tantalum wire is cnshcathcd bv a 
sturdj envelope of dense collagenous tissue when implanted m the abdominal 
wall This sheath together with its reinforcing implant may be used advan 
tageouslj to buttress a hcmtal defect when local tissue deficiency makes the usual 
tjTies of nutoplastic lepair impractical The implantation of this material la 
not difficult In this small scries of cases there have been no wound complwa 
tions nor subjective discomfort attnbutaWc to its use Tantalum gauze work 
hardens as do other metals but this factor seems to be of more icadcmie than 
practical importance Its routine use m herniorrhaphv is not advocated but a 
further trial of this material is in adjunct in the repair of hernias in which 
tissue deficiency plavs a dominint role would seem justified 
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T\BLE II Occurrence of Fatal Pulmonary Ejibolism 


10 19 
20 29 
30 39 


Total 
40 49 
50 59 


Total 
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Total 
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Maj 


Summer 
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July 

Aug 
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Oct 
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1014 
15 19 
20 24 
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Table I Ivcibence or Tatai. PDtsi<r\ART Embolls is Fiftees ^ e-vr Pebioo 1930 19H 


Number of hospital adnu'siona «3 ‘>34” 

Number of deaths in hospital (exclnd ng stillbirths) I IS" 

Number of gutops es performed (63% of death®) ”•5'*'’ 

Number of operations (meladuig ear ere no e and throat) 3o^l0 

Number of fatal pulmooarf emboli confirmed be autopsy oo 

ETpected number of fatal pnlraonaiy emboli eafeuhted on bas a 8® 

of 100% autopsies 

Number of postoperative fatal pulmonary emboli 

Expected number of postoperative fatal pulmooarv emboli calcu 39 

lated on basis of 100% autopsies 


Esi>erted occurrenee of fatal pnlmonarv embolism 0 1J% or 1 in J-JJ 
for total hospital admit* ons 

Expected oeeurrenee of fatal pulmonary embol sm 0 109% or 1 m “'ll 
lu postoperative patients 

Oecurrenre of fatal puloionary embolism in all "11% or 1 in 1 

patents evirnineil at auioptr 

One third of the fatal pulrnonan emboli occurred in patients less than 40 
\ears old One patient iras a 3 ^ car old infant «ith chronic baeillarj djsentcn 
The seasonal variation was not stnUns m these ea«es approximately an 
equal number occurring in winter and summei 

Twentj five patients Ind licen operiled upon and in fourteen cf these 
fatal pulmonar) embolism ocettrred wilbiii ten di)s aftoi operation Seven 
teen patients had abdominal operations The fa-pes of oj crafions ire listed m 
Table III 

Table shows leins m which thrombi were found at autopsa Twentv 
eight (SI per cent) presumahK came from the veins of the lower extremities 
In twenty seven (49 per cent) venous thrombi were found above the level of 
flic superficial femoral vein Thevc veins include the common iliac hvpo 
gastric utonue vesicle penprostafic ovarian renal adrenal inferior vena cava 
and mural thrombi in the right heart winch could have lecn the source of the 
fatal embolus 

The location of the fatal pnlmonarv emboli is showaa in Table T Some pa 
tients who were critic ilh ill siicctimbcd to emboli which ortluded small branches 
of a pulmonarv arterj whereas in patients whose general plivsical condition was 
good massive emboli which occluded the pulmonary comis or the main arteries 
were alwajs found 

Alany of the fatalities from pulmonarv embolism occurred amon, patients 
who had diseases which were incniable or m whom the disease was severe and 
the patient s prognosis grave On the other Jnnd pulmonarv embolism aLso 
acearred w a few patients whose pro'oiosjs otherwise seemed Mcellenr 

The patients were therefore divided into three groups based upon an evalu 
ation of the scveritv of the illness Brief summaries of the entire fiftv fivt cases 
are presented m Tables VI ^ II and ^ III 

Group I (Table ^ I) is composed of those patients wlio were not seuoush dl 
prior to the occurrence of pulmonary embolism 

Group 2 (Table VII) includes patients who were serioiish ill and m whom 
the outcome was nncertaiit llanv were debilitated It is believed however 
that these patients might have recovered if pulmoinrv embolism hsd not oc 
curred. 
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Wro^pS (TablcVIII) is composed of patients could not have recovered 
i£ pulmonary embolism had not occurred Life expectancy was short m each 

Table IX presents a summarj of data included in Tables VI 1 II and 

VIII , ^ ^ 

Fourteen patients or one fourtb of the total number are included rn 
Group 1 There are twenty patients m Group 3 and twenty one m Group 3 

The highest proportion of postoperative deaths occurred among the patients 
m Group 1 the lowest in Group 3 

In only eleven patients was clinical evidence of phlebitis in the lower ex 
treimties noted The tables show that two of these cases were m Group 1 four 
were in Group 2 and five in Group 3 A total of fifteen patients all m Groups 2 
and 3 had bilateral edema of the lower extremities due to malnutrition cardiac 
insufReiency or renal disease which might have mashed evidences of venous 
clotting Examination of Tables VI \ II and VIII shows that eight of the 
eleven patients in whom evidences of phlebitis were noted had infarcts in the 
lungs at autopsy One of these was a patient in Group 1 four were in Group 
2 and three m Group 3 Furthermore in eight of the fifteen patients who had 
bilateral edema infarcts were found in the lungs at autopsy 

There were ten patients with recorded episodes suggestive of pulmonary 
embolism prior to the fatal accident {Table IX) In three of these patients 
one m each of the throe groups clinical signs of phlebitis were present In all 
of these patients pulmonary infarction was found at autopsy 

Table IX reveals that pulmonary infarcts were found m tweiitj six patients 
at autopsj Only four of these were in patients in Group 1 in two of whom 
there was clinical evidence of previous pulmonaiy infarction Phlebitis was 
noted in only one of the four Thirteen {65 per cent) of the patients in 
Group 2 exhibited pulmonary infarcts at autopsy In three of these signs of 
phlebitis were present before death and m four there was clinical evidence of 
prevuous pulmonary embolism one other patient exhibited signs of both 
1 hlebitis and pulmonary embolism prior to the fatal accident Among the re 
maining fi\e patients four had bilateral cdtma thought to be due to nutritional 
deficiencies or cardiac decompensation 

In Group 3 pulmonaiy mfarets were found in nine patients (43 per cent) 
at autopsj Three of these had clinical signs suggestive of pulmonary em 
holism and one of these patients also had bilateral thrombophlebitis Two other 
patients of the nine had evidence of phlebitis In three patients there was 
massive edema wbicb was due to cardiac insuIGciencj m two and cystic disease 
of the kidnev m one It should be recalled that this group is compo ed of pa 
ticnts with far advanced incurable diseases 

It IS notewortlij that of the twentj five patients upon whom operation was 
1 erformed evidence of pulmonaiy emboli prior to death was found at aiitopsv 
ui oilv nine Thus sixteen died tx & result of a single pulmonary embolus 
I ml)oli which occluded smaller arteries cau>^ death oulj m severelj ill or 
debilitated patients 
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III. Tire or Opeb.4Tiov 


17 Abdominal Oporaiiona 

Cholecjstectomy 
Exploratory laparotomy 
Abdominal hysterectomy 
Exploratory laparotomy ] 

Appendectomy } 

Abdomiaopenneal resection, rectum 
Incarcerated in^inal herma 

Bepair of xcntral hernia 
Suprapubic cystotomy 
Gastrostomy for esophageal stricture i 
Drainage of Inng abacese | 

Entercolostomy for carcinoma of cccum i 
Daparotomy for peritoneal abscess | 

8 Other Operations 
Craniotomy 

lnci«ion and drainage hematoma of neuro 
fibroma saerat region 
Iridsctomv 
Amputation of thigh 
Extraction of cataract 
Radical maMeefomy 
Open reduetioB dirlocation of hip i 
Drainage of soft tissue abscess { 
Total 


Table IV The Location or \ enois Tiirostai Folnb at AttoraT 


Unknown 

Loner extremity below profunda femoral 
Common femoral and iliac 

(One extended into reoa eara, no thrombi in pelric xessels) 
Peine re**els only {pro«Mtic, res,fjr, nierise, hypogastric, tiro 
with extension into common iliac) 

Combined peine and femoral veins 

(One had ornnao vein thrombus also) 

Inferior vena eara, omriao, adrenal, and renal 


Table V Anatomic Location' of Fatal Eacbolus 
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TULE I\ 


CKJLP 1 

CPOLP J 

CEOIP 3 

TOTAL 

Number of eases m eaeh group 

i4 


21 

5u 

Vverage age 

47 

40 

53 


Poatoperative 

10 (7iai 

0 (45%) 

6 (29%) 


Chnieal evidence of phlebitis (toner 
extremities 

2 (14^,) 

4 (20%) 

5 (21%) 

It 

FJemv bilateral (lower extremities) 

0 

7 (33%) 

8 (39%) 

15 

10 

Clinical signs suggesting pulmonary in 
firction prior to fatal accident 

(t*^) 

5 (25%) 


Pulmomrv infarction prior to fatal am 
bolus (founl at autopsv) 
location of thrombu* found at aulopst 

4 

13 (65%) 

0 (43%) 


UoLnown or below prof an la fetnoris 


10 (50%) 

12 (53%) 

23 

16 

Above profunda an! below bifarca 

iion of vena enva (ineluling 
pelvic vessels) 

3 ('It'';,) 

C (30%) 

5 (24%) 

Vbove bifurcation of vena cava 
Location of fatal embolus in [ulraonvr} vessel- 

3 (-'1'^) 

4 (20%) 

4 (19%) 


Vlassive bilateral eml olu» 

U 

10 (50%) 

9 (33%) 

30 

Main arferv on one «ide 


4 (20%) 


19 

'’mailer emboli 

0 

6 (30%) 

J2 (uS%) 


Table IX shows tint nil of the patients m Croup 1 (fourteen) died of mas 
sne emboli to laipe jmlmonan arteries while twchc patients (38 per cent) 
in Croup 3 died of emboli to small piilmonars arteries 

Ortffiu of hniholus — The anto|m records were studied m an attempt to 
detonnmc the souice of the embolus The veins in which thrombi were dem 
onstrated are listed in Table IV A summan of these findings is included in 
Table IX Thi veins were earefiilh examined at autopsj down to the thigh 
In some easts the pophton! and sm>erficial femoral veins were examined but 
this was not done ioutiiiel> The calf and plantar vessels were not examined 
There vicre twentv five cases in vthich no thrombus was found In three 
oases thrombi were deinoiistraled m the popliteal or the superficial femoral 
%eins If we assume that all pulmonary emboli in winch the source was not 
found came from the lower extremities, a total of twenty eight (51 per cent) 
of the fatal pulraonarj emboli originated in the veins of the lower extremities 
below the opening of the profunda fcmoris 

There weic four cases in which thrombi were found in the common femoral 
or common iliac xeins and were not demonstrated elsewhere In one of these 
eases the thrombus was fixed to tlic walls of the iliae resscl and appeared to havi 
originated there The other thiec mix ha\c originated in sessels lower in the 
le" or thigh and extended to the femoral or line 

Thrombosis of the pilvic tcius ora combination of the pehne and femoral 
seins was demonstrated m Iwehe patients These pchie xessels included the 
uterine prostatic, vesicle, pv«l«>dal and lvsi>og\stnc veins There were ctevtu 
III which vinous thrombosis w is found ui vessels above the bifiination of 
Tlie'e include thi ovaiiaii rviml, adrenal, and mural thrombi 
* * th^'ri’-ht auricle ‘MJ"' thrombi extended into the inferior vtin 

cava 
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Thiis, in twenty seven (49 per cent) of the Efty five patients, the fatal 
pulmonaty emboli could have originated from thrombi m veins superior to the 
level of the profunda fcraotis vein Since there were twenty eight patients in 
whom no thrombus was found above the level of the profunda femons vein it 
was assumed that the fatal pulmonary embolus ongmated from the i ems of 
the lower extremities It seems importanl, therefore, to deteriumc whether 
there were indications m these cases for ligation of the superficial femoral vein 
Twelve of the twentj eight patients had far advanced disease and short Me 
expectancy e\en if pulmonary embolus had not occurred Venous ligation m 
those patients would have been difficult to justify even in the presence ol signs 
of venous thrombosis In only four of the remaining sixteen patients were there 
any signs to indicate venous thrombosis 

There were six patients m Groups 1 and 2 not included among the six 
teen dweussed previously who gaie cMdcnce ot venous thrombosis prior to the 
fatal emhoUa Allot thcao hod thiombi demonstiated at autopsy, m veins above 
the profunda femons and would therefore, pmbably not have benefited by liga 
tion of the superficial femoral vein 

CONCLUSIONS 

I atal pulmonary cmholiNm occurs at all ugts but is more frequent m the 
advanced groups Of more importance is the fact that its occurrence increases 
with the degree of severUv of illness of the patient 

Trauma did not appear to hive a significant influence upon the frequenci 
of occurrence of pulmonary onilmlisin m this group of patients 

Ifomans,’ Hossle^ Hunter, Sneod«-n Robertson and Snyder,* and others 
have demonstratod that clots arc frequently found ot autopsy, in the small 
veins of the legs IVe behove it to 1*0 of miportanee to emphasize the fact that in 
twenty three of the fiftyfive autopsv records mnerwed in this stud', thiombi 
were found in veins of the pelvis or the upper abdomen These vessels include 
the renal and adrenal veins the ovanan and spermatic veins, and, in three cases 
thrombi m the right side of the hesrt If the fatal embolus originated in these 
pelvie and abdominal v eins a few of the patients might liave been sai ed by liga 
tion of the inferior vena cava 

Clinjcal evidciit-e of phlebitis was found m only eleven patients among the 
fifty five who died of pulmomrj embolism and in five of these patients life e\ 
peclancy was sliort because of incurable disease In all of the remaining six 
patients thrombi were found at autopsy lo the internal iliac vein or its branches 
Ligition of the femoral veins could not hive prevented pulmonary embolism if 
the embolus ongimtod m the jiclvie veins but ligation of the inferior vena cava 
might have done so Fmthcrmorc, tbe presence of swelling or tendernc‘=s in 
the lower extremities does not cxrfnde the presence of additional thrombi m 
other veins 

The restnelioii of sctivitv or the fixation of patients m bed is probahh 
of importance in causing thrombosis m veins During the fifteen year period 
from 1930 to 1944 inclusive there new 2,107 admissions to the VanderhiU tJni 
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Tablp IX slinws tli it all of Hit |nti<Mils in Croup 1 (fourteen) died of nias 
SMC eniljoli to lir^ tuilmoiiarj arteries while twcHe patients <58 per cent) 
in Croup 1 died of emboli to small pulmoinn arteries 

Onj/in of I nibolus —The autofm records were studied in an attempt to 
dctcrmiiit the smirii. of Die emlioliis The seins in which thrombi were dem 
onstrated 1I^ listed jii Table I\ A siimmnn of these findings is included m 
Table IX Th( stins wert enrtfulh examined at autopsj down to the thigh 
In some eases tin popliteal and s«in.rfitinl femoral sems were examined but 
this was not done routinely The ealf and plantar xcsscis were not examined 
There weie twenix fixe cnscs in which no thrombus was found In three 
rases thrombi were dimonstratcd in the iKipliteal or the superficial femoral 
\eins If we assume that all pnlmonar> emboli m which the source was not 
found came from the lower extremities a total of twentj eight (51 per cent) 
of the fatal puImonar> emboli originated iii the spins of the lower extremities 
below the opening of the profunda femons 

There were four cases in winch tliiomhi were found in the common femoral 
or common iliac scins and were not demonstrated elsewhere In one of these 
cases the thrombus was fixed to llw w tils of the iltac xcssel and appesred to hate 
ori'wnated then The other three max haxe originated m vessels lower in the 
le" or thigh and extended to the femoril or iliac 

Thrombosis of the ptlxic veins oi a comlmiation of the pehic and femoral 
veins was demonstrated in twelve pitnnts Those pelvic vessels included the 
uterine prostatic vesicle pudendal ind liviwgaslrie veins Then wort eleven 
j 1M.S in which vinous tlinimbisis w is louiid in vps,seJs above the bifunation of 
*1 vena * iva Tla-i incltulo tin o\ man nrial adrenal and niuial thrombi 
' tl ii'ht auticli Muiiv of thist thiumi i txtrnded int > the inferior leiia 


cava 




TATTOOING 'WITH MERGURl SULFIDE FOR 
INTRACTABLE ANAL PRURITUS 
^YlT^ Brief Reference to Vulval PedkJtus and Ev^.LUATlON op Results 
Robert Tebell MD New York N \ 

IN THIS article there is presented an analysis of 93 of a total of 106 patients 
1 suffering from mtractaWe anal pronlus -who had been treated by tattooing 
Mith mercury sulfide’ during the period between October 1938 and November 
1942 and who had been followed personally and ndcnuTtely for from Six 
months to four years • At some time prior to tatloomjr all of these patients 
had received various foims of trcitraent without lasting benefit The ante 
cedent therapeutic procedures included topical medicines endocrine drugs 
irradiation psychotherapy, subcutaneous injection of oil soluble long acting 
‘ anesthetic solutions ’ or alcohol anorectal operative procedures or combma 
ttons of these forms of therapj (Table I) 


SIAlFBIAL \ND KtSULTS 


The pertinent data concerning this group of ])iticiits are depicted in the 
accompanying tables Table II shows that fifty three patients of this senes 
had had regional itching for tin jcais or longer Table IH shows that these 
patients had had moderate to severe degrees of charncfci isfic local cutaneous 
changes which are encountered m advanced chronic anal pruritus* Their 
circumanal shin was discolored grajish white moist superficially fissured or 
otherwise ulcerated indurated thichcned and folded m a few patients the 
shin was reddish smooth and glistening In forty of those unselected cases 
the histologic studies showed various degrees of edema and inflammatory re 
action in the upper ] ortion of the skin Occasional erosion and excoriation 
were also observed It is rcaliied thut previous therapy especially irradiation 
influenced the gross and microscopic cutaneous appearance Leucoplakic pen 
anal and anal lesions re&emliling those seen in moderately adv anced kraurosis 
vuhae were observed in sever patients 

All of these fiftv three patients as illustrated in Table I\ were in vary 
ing degrees relieved of the troublesome itching Thirtj eight patients graded 
their therapeutic response as good while fifteen graded tl eirs as satisfactory 
The Itching usnnllj ceased iinmcdialcly after tattooing and the texture of the 
skin Tciuriitd to normal or near normal in three to four w cel s 

Ten of the thirtv eight patients who regarded their therapeutic results as 
good had had anal pruritus for over twenty five vears and had the most ad 
vvwaed ewVawtons changes 1 have ever seen Signifieantlj their therapeutic 
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\ersity Hospital for pulmonary tuberculosis Host of tliese patients Mere con 
fined to bed before admission and all were kept m bod during hospitalization 
These patients I'lth rate e\coptions ueie permitted to moic about in bed i\ith 
out icstriction \ery fei\ weic entieall^ ill during the period of bospifaliza 
tion Fatal pulmonaij cmbolisnr did not occur in any of these patients The 
importance of the absence of iisation and of prolonged muscular relaxation 
si ould be Stressed instcnd of mibulatiou as a moans of preventing venous 
stasis 
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TATTOOING WITH MEnCURV SULFIDH TOR 
INTRACTABLE ANAL PRURITUS 

Wrrn Brifj' RuFrnFNCE to Vulvii. Pburitus wd E\ v \tio\ oi Rfsui ts 
RonFBT Tt’RELL, M t) , Nrtt York, N T 

I N THIS article there 1*5 jiresented an analysis of t)3 ol a total of 100 patients 
suffering from intractable anal pnintns mIio }ta<l been treated bj tattooing 
with TOCTcnry sulfide* during the period between October, lOlS, and Noi ember, 
1942, and who had been followed personallj and adcf]ua!cly for from six 
months to four years • At some liroc prior fo tattooing all of these patients 
had receiscd larious forms of treatment without laslirig benefit The ante 
cedent thernpcntie procedures mehulwl topical medicines, endnenne drugs, 
irradiation, psj chothcrapy, snbentaneons injection of oil soluble, long acting 
“anesthetic solutions” or alcohol, anorectal operative proeediiics or combina 
tions of these forms of theiapj (Table 1) 


VIAirJMU^ VM>KFJ*lITs 


The pertinent data comerning this group ol patients nic depicted in the 
accompanying tables Table II sbovw tbit fiftj tbreo pitunts of tins senes 
had had regioTial itching for ti.n ^eA«s or longer Table III shows that these 
patients had had mndcrTte to severe degrees of cbnrncteiislie local eiitaneoiis 
changes which arc ineowntered m ndvaiued chrome anil pruritus* Their 
circumanal shin was discolored grajish white, moist supcrfieially fissured or 
otherwise ulcerated indurated, thickened and foldiil in a few patients the 
shin was leddish smooth and glistening In fortj of these unselccted cases 
the histologic studies showed ■various degrees of edema and inflamiiiatorj re 
action m the upper portion of the skin Occasional erosion and excoriation 
were also observed It is realircd that previous therapy, cspcciallj irradiation, 
influenced. the gross and microscopic cutaneous appearance Lcucoplakic pen 
anal and anal lesions resembling those seen m moderatelj advanced kraurosis 
vulvae were observed in seven patients 

All of these fiftj three patients, as illustrated m Table IV, wer«, u\ xary 
mg degrees, relieved of the troublesome itching Thirtj eight patients graded 
their therapeutic response as good, while fifteen gmded thens as satisfactory 
The Itching usually ceased immediately after tattooing and the texture of the 
skin returned to normal or near normal in three to four w ccks 

Ten of the thirty eisht paUewts who regarded their therapeutic results as 
good had had anal pnintns for over twenty-five vears and had the most ad 
cutaneous changes I have ever seen Significantly, their therapeutic 
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Of the t^\entJ three patients who evhibitcd cither minimal or no cutnneons 
changes onh six responded sntisf-ictorih to tattooing -with mercwr^ sulfule 
while the remaining se%entcen patients failed to impro%e 
COatJIFV.T 

I rom the foregoing auihsix and stiid> it is apparent that tattooing Mith 
metcuts sulfide vs eftectivc for thronic rctalcitrant anal piinitiis that is asso 
tinted witli characteristic cHtaiieoiis changes Confirmation of these results 
\v\s ludireetlv been elicited m an etpcnraental stiiih of a small senes of casts 
of intractable Mihal pruritus Those patients who iinnifestcd cutaneous changes 
especialls the hspertrophic inamfestations have respoukd well to tattooing 
with merturv sulfide* In four of these women tontemplatcd radical Mihcc 
tonu becaiin uniHecssars following tattooing In contrast fifteen women 
with Mihal pruritus who showed no cutaneous changes ha\i iinifirmh faded 
to respond to tattooing with merenrv sulfide* 

Most of the jiat lints who had in t eahihited thnractenstie cutaneous mnni 
festations except for scratch marks were hvhlj nervous and frustrited null 
viduaN lour of them had neeivcd proloiUsCd psjehothcripv In niOrin^t'd 
lapertb prior to tattooing without ipjiarent benefit Tht psvclin. fnetors of 
these indniduats wire e\ticmeh diflinilt to evaluate as one toiild not alwass 
be sure of what was tausc or what was effect In some of ihesi indiv idiuils 
the mental status was not apiarent before tattooing while othiis 1 ticitcd 
f( r e\i enmeiital reas< ns because I realircd that the i outinii ineo of nn il itcli 
uvg was couduevve to a sarists of psschotic uvavufestatvous vu tlvfse iviunvtic 
patients This policv w is motivated in bv the safisfnctoiv results nb 
tavned in some 'psschoneurotic' patients* 

The satisfactoiv results obtained m the si\ patients of Groujis 111 and H 
who had had cither minimal or no cutaneous jvernnal skin changis niaj to i 
degree be aseubel to psjcholbcrapeutic inlluencis This interpietation was 
rtcogiuzed m the eirlj course of inj studies* as 1 then stated ‘ It is realized 
that in some mstanoes tallioing with lueremj sulfule like other therapeutu 
procedures niav in addition to the phantiaeodjnamie actum exirl a psjclio 
therapeutic effect although m normal (noimeurotic) patients our cimtrnl ^tu(lll^ 
of tattooing with mereurv sulfide indicated that the isviluc effect is of no 
It oripeutie valm. in uliiving ) inntus 

Although individuals with anal pruritus who have minimal or no cutane 
< us changes arc poor caiidiilales for tattooiu" with mereurv sulfide these pa 
tients maj nevertheless le given a trial of tattoiug onl> before other drastic 
therapeutic procedures such as the subcutaneous injection of ethyl nleohol‘ 
or the radical resection of the anopernnal skin * arc contemplated 

AN0ri.\rr4i. PRUIUTUS 

In tno men emth Mvere coMomitnnt anal and ecTotal pruritus some arael 
loriMn ol scrotal itch,„s oecnrtej after the cessation of anal pruritus folloit 

me latter s! H 'GeislTMount cooperation of 
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ing tattooing: with luercuiy sulfide Subsequent tattooing of the scrotal skin 
was ineffective in completely ehrainatmg the itching of the scrotum 

To date I haie successfully treated twelve women with pruritus am and 
pruiitus imhae bj tattooing of the anal and pewanal regions only In five of 
these patients tattooing of the vnha had also been contemplated and the nno 
perineal region was tattooed as a preliminary procedure Following this 
maneu\er there occurred sufficient subjective and objective improvement of 
the vulvsl itehu g o that fuilher tientment became unnece sary 
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CENEEVL PROCEDLBF 

The following procedures aie now carried out prior to tattooing with 
mercury sulfide (1) \ general snrvej mcludng a patch test for sensitivity 
to mercury using 2 per cent ammoniated mercury omtaient positive reactors 
should never be tattooed with mercury or its derivatives (2) The eradication 
of anorectal or colonic lesions os well as excision of redundant pcrisnal si in 
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(3) The adnimistntion o£ estrogenic 2°^^ ifu o£ 

^riintos 0. or after 
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apy tattooing is earned out _ 
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Fie 3 — San « patent aa *) «wn Jn He • six monttu after tattoo nS (aee Fie I) 
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Systemic and general dcmatologie lesions hating anoperianal representa 
tion arc always appropriately treated and i£ possible eliminated prior to 
tattooing 

The presence of inflammatory or infectious disease of the anorectum or 
colon contraindicates tattooing Lemons such as anal ulcers suppuration 
fistulas and hemorrhoids which apparently are caused by inflammation ot 
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injection of the anal glainl-i, the prctorinid anal Oiicls, and the anal crjpts 
should be cradicitc<l surgically I'Hor to tittoom^' A contrKtol .util oiitkt is 
ctioloi^ically import iiit ami should be clunmatcil 

It has been my policy to ptrfoim radical optMtioiis on these intliwciiials 
ivith rcspcet to excision ot pmaiial skin, sspccnlly «hcn redundant folded 
pcrninl skin is iircscnt liargt, illiptically sh iped blocks of skin arc remoi ed 
but enough integument between wounds is left to pievent jiostoptrative anal 
stenosis 

Ojicrntion and tattooing should ne»ei be eniriirl out at one sitting hecatiso 
the piimirj operation may be adequate for the control of pruritus in many 
casts and also bieiiise in the iirtsencc ot open wouiuls the niiiciiry sulfide 
in.iy get into the subenlaiuoiis tissues and form mercury protemafe which is 
soluble .iiul toxic 

iiciiNiqui 

binec the details ot the t<ihiii<|nc ot tattcMung lunc •iln.idy been dr 
scribed only the isseiittal jiomts will be discussed here* It is important to 
deposit the incieury suUidi in the coiiiim and to tattoo the omj canal to the 
niueueutiincous junction .dong with the cireuinainl skin for I cm beyond the 
Msihic lull ot dcmauilion Ju tht <i>>scii(< ot a niiiiralK di iii irt itisl zone 
the extent of the piiiritn iiuohiiiient should be dcluicatid before the niies 
thetic IS administered A tegionil iclaxing unesthitu that will last fur one 
hoiii IS sitisfaetoiy The skin lo be tattooed is prepared with ether and 
alcohol ds for any atioriclnl «>per.itio» and n thin /iliii of jictrolitum is applied 
The skill should be held I lUt lo oblittinli tin < iil.iiuo)is tolds and to fjoilitate 

■Tie t«cliniiiii« la Cecil IMiislcatcd in » c lor\d inuM n | rturc »hl I ic ciillable for Icacli 
Ins puri 1 
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the penetration of the needles and the mercury sulfide into the corium A 
paste of mercury sulfide, prepared by mixing the powder with sterile distilled 
water, is placed on the skin, or the tip of the instrument ma} be dipped into 
the paste ns often as necessary The shaft of the instrument should be held 
at a 45 degree angle or at a right angle to the skin and is achanced slowly, 
exerting light pressure against the skin, these maneuvers are repeated seieral 
times in the same area until the skin sho%\s a uniform and permanent red 



He 7— PhotomlcropErapli of a skin uprclmCo obtslnol eJsM months aftrr UUOflms shows 
s hiscoloeic pktnre similar to that of Fig >• 

stain The speed of tattooing will depend on the tjpe ot tattooing instrument 
cinplojed Tlie ordinarj instrument use<l bj the tattoo artist is satisfactory 
but makes the procedure extremeij tedious and time consuming To otercoroe 
these objections I hi\c deii^cd a reciprocating (2,000 strokes per minute), 
pneumatic tattooing pistol utilizing 20 needles m a single row with on ad 
justable mechanism so that the needles ha\e the necessary protruding traiel 
which raries from 2 to 4 mm (Fig 11) With this instnimem I am able to do 
the tattooing for the a^erage ease in oncsittuig m about one hour 

Since the introduction of this instrument the incidence of incomplete tattoo 
in" or skipped areas (wh“re localized pruritus imj persist and which has errone- 
ousl) been regarded iis a recurrence) has been grestlj diminished Recently I 
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in\e been experimenting with i new cfTectnc electric tattooing instrument 
ibro tool • Fig 12) (Tin-, instrument is also Mutable for tattooing of grafted 
skin and otliei phases of plastic siir^irj ) Follow mg the completion of tattooing 
petrolatum gauze is applied To reduce post tattoo edema moist compresses 
are utilized Tenderness and moderate pun maj persist for about ten to four 
teen daas and are relicael br moist compresses or sedatnes Desquamatmn 
of the tattooed epithelium occurs, within a few days after tattooing and re 
epitlielizatiou ensues in a few aseel s 



R1 CLRRENO 

Recurrences ol anal pruritus in the patient who was considered ideal for 
this form of therapy ha^ e usuallj I een due to inadequate or incomplete tattoo 
mg (skipped areas; as shown b> gross and h\stoVog»c studies • This recurrent 
pruritus promptlj disappears following retattoomg Occasioiiallj a pseudo 
recurrence maj be produced b> superficial anal oi perineal fissures or sup 
puration of an anal crvpt 

PIITSIOLOSIC PlTtKH/KlT 

The rationale ot the tattooing procedure is still undetermined Personal 
studies* on the mct-hanism of the action of mercurv sulfide deposited in the 

Manufactured by Bursesa Fattery Co, ChleiCT nl 
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conum bj tattooing suggest tint i tnnet»oaiI «Hi>u™ci]t of the cutaneous 
sensory terminals is prodiicea uhicli rcducca their caincn> to respoml to adc 
quatc stimuli t. cfiatige m the cntiaeotis ^ttOl}^U!}cs jiro.Juced uhicli aji 
pareutly is proportional to tl.e qunntifitiie iiitiacutnneous deposit of mcr 
cun sulfide ‘ Improi pinent of the Wood supph of the tattooed shin mnj also 
play a beneficial role * 




ilechoiijcal trauma alonp as prodaeet} by the t&ttoomff tn^tniment tilth 
out the deposition of mercury sulfide or other chemicals is mefteetire m re 
JicMTig anal pnmtus* 

Histologic studies of specimens of tattooed skin remoa ed at the conclusion 
of the tattooing and subsequently at three month interrals for a period of 
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o\er three jears ha^e shown no evidence of irritation or of a foreign body 
giant cell reaction in the skm similar to that obser\ ed after the intracutaneons 
introduction of other foreign substances Massive deposition in the epidermis 
and upper corium is seen immediately after tattooing Subsequently the mer 
enry sulfide is localized in the corium in various sized clumps which have a 
slight but definite tendency to reach the deeper portion of the corium (tigs 5 
6 T, and 8) * 

SUJlaiART AND CONCLl/«ION5 

I iftj five of a group of seventy patients who had had chronic and re 
calcitrant anal piuritus that was associated with definite characteristic cuta 
neous changes have responded well to tattooing with mercurv sulfide the 
remaining fifteen patients obtained "satiafactorv ” results Confirmation of 
this has been obtained in the treatment of vulval pruritus with cutaneous 
changes Of twenty three patients with similar compljints but who had no 
cutaneous changes consistent with ebrome anal pruritus only six obtained 
satisfnctoij lesnlts while seventeen showed no improvement T1 is too finds 
confirmation in the unsuccessful treatment by tattooing with mercury sulfide 
of vuhni pruritus without cutaneous changes 

It appears that tattooing with uicrturv suliidc is an effective form of treat 
meiit foi intractable anal pruritus winch is associated with definite character 
istic cutaneous ehangis in the absence of anorectocolonic lesions The patient 
who complains of severe anal pruritus but who has no ciitaneons changes con 
sistent witli localized pruritus is m the majority of cases an unfavorable 
candidate for this form of therapv However since no deleterious effects 
have to date been obsetved following tattooing with mercurv sulfide this 
form of theiapy mav be given a trial m all cases of locibzed pruritus when 
more ladical procedures such as the subcutaneous micotion of ethyl alcohol 
or the radical excision of perianal or vulval skin are contemplated 

Acknowle Igmcnt i« of tbe «>o|mi«ia o( Dr Willaiu Leifer m ihr Jrnus 

talogic afprsi'al of tnan^ of (bc<e paiieol« 
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CLr.rORM llLMORniUGH FOU OWING IILT \IIl OP V COMMON 
CAROTID INTLRNAT4 JUGULVK VRTblllOYFNOUls FISTUIA 


A 0 SiNCtnoN, M D . sndA O Singcctus, Jr, "MD > G vuesTO'., Tij^vs 

A RtMLV, of the Uterntute m 1939, bj Qinttlobnum respaled fortj sis 
eases of commoiv carotid internal jugular fstiilas When the figures on 
anmal mjums ot World W’ar II arc pnUislicd this number tsill be grcatlj 
angrnented We base been able to find published reports of eighteen other more 
ree'ent eases altl ough there ate uiidoubtedlj man> more nc Itavc failed to find 
tWe base also found reports of some setentem iiitcrml carotid intern'll jugular 
artenot enous fistulas ) 

Quadruple ligation Ins been tin, general method of attack in the^e lesions 
but more roccntlv there Ins bun nn increasing cflort to restore the eontinuitj 
of the arten despite the giestci tulmicnl diflicuUios in nn endrasor to prevent 
ceabral anemn which so frcipiemlv occurs foUownij libation 

Interruption of the common and es) eciallj of the intcrml carotid h is long 
been 1 novvn to be liazardous In /irnmerman s iciics of 70 ligations of the 
common carotid there wore 26 per edit with cerebral sjinptons, ni Fitz senes 
of 600 cases there were 32 i<r cent*® Ii is gtiicnllj believed tliat in older 
people the danger from tins procedure is grcslcr although Ileid and others 
contended that it is cauaUv danscrons m the voiing <W e have iiad the c^pc 
nonce of a hcmiplegn in n Iw 9 \< irs of igc iollowing common carotid liga 
tion 1 

In fiftv cases of common carotid intenni jugular fistula found in the litcra 
ture there wcic thirtj three cases wicic the utenal How was mtcrruplcd b> 
ligation of the arterv and vmii and seventeen cases m which the orterj was 
icstorcd In the latter there was a cure ot lUc lesion vcith uo complications 
eveept III one i ittenc wl o died of j iicnmonn on the eleventh postoperative da) 
Seven of the successful cases were patients ovci 40 \ears of age Two had 
evidence of peripleral vessel dimaip. oiid two had positive scrologj Sj\ had 
cMdenee of cardiac dania"e Three Ind cMdeuee of cerebral auemu before 
operation including one case of eleven months duration The duration of the 
lesions ranged from ten hours to thirtv seven jears The methods of repair 
mcludcd ligation of the fistula and suture of the oj cning in the arterj from 
the oiifiidc In most eases the vein was not restored 

In the cases where the arterj was not restored but ligated there were two 
deaths and three recurrences (In these eases onlj the artcrj was ligated 1 
There was also one death six dajs postoperative from coronary oeclttsion One 
of the deaths occurred m n 20jearold individual only eight da)s after the 
appearance of the fistula T}»e other was of eighth months' duration m a 59 
) car old person Both deaths ivsiilteJ from cerebral anemia The other patients 
were cured Thej were mamlj joUng Individuals although there were pa 
tients 37 and 45 jears of age Blost of these were of at least several montlis 
duratio n One case showed cMdenee at firdiac decompensation One boy of 

Received for publlcaUon April 17 1*17 


75 



74 


suitrtRt 


o%er three jenrs hntc sho'wi no cMilence of irritation or of a forcitrn body 
gniit cell reaction in the fchin similar lo that ohscnid after the intracutaneous 
introduction of other foniRn snhstanccs Mnssne deposition in the epidermis 
and upper conum is seen unmediatels after tattooing Subsequently the mcr 
curj sulfide is localircd in the conum in >nrions sized clumps winch ha\e a 
sli^'ht but ilctiiiite teinlenic to rradi the dtijer jiortion of the cnrium {ti,n 5 
t> 7 niid P) * 

StMilAIt\ SNt* COSCT L'-IOSS 

1 iftj Ine of a Krmip of sivrnts patioits wlio bad bad chrome and re 
inkifraiit inal pruritus that was associatcil with definite characteristic cufa 
iiiQUs (liaii^’cs liiu ^<^pun'htI udi to tnttooin^' with mercury sulfide, the 
rciiiaiiiiiij: fiftetn patunls oittaines) “satisfaclors ’’ results Confirmation of 
this Ills lien obtaiiud in the Irealinent of sulvnl pruritus with cutaneous 
clmiigis Of tw(Mt\ thrie patioits with similar ininpljints but who hal no 
tutniiedis diati,,ts consistent with chronic anal pruritus onls sis obtained 
satisf n ti I \ ri suits while sesenteen showid no iinprovcniclit Tins ton finds 
toiifirm itii n in tin unsmcessful irsatment liy tattooinir with mertun sulfile 
of \uh il pnintus without cutimeoiisehnn^ris 

It II p« >rs that t tto* m,. with mcreiira sulfide is nii cfTtcU'e form of treat 
imiit for uitinctalih niial pruritus wbieb is nssoeialcd with definite ebarncter 
istu lutanf ims < bniiuis in «( e al senee of aiiorcctocolonic lesinns The patient 
who (onii 1 “f 'CM re aual pruritus I ut adio has no i iif ancons chaiiRcs con 
sistcMt with loi ilizcd pruritus is m the majoritv of cnsis an unfaaorable 
laiidiinti fir tins form of thernpe However since no iloleterioiis cffiefs 
lia\c to date luen obseutd foUnwing lattooinc with mercurs siilfldo this 
form of thcrniiv maa lie Riaon n trial in al! cases of loiiili/eil pruritus wlcii 
more ladii il pro(t<Iures such ns the subcutaneous injection of rthjl nleohol 
or the radii d (’ccision of | rnnnnl or Mihalsl iii ftreconfiiiii Infed 

Aeknowli Ign ut i> m 1 1« ef d e e ]• rniioo f Dr It ill am 1 rif<ir ia ll I ri n 
tulopc apprn -inl of i unj at tl ese | ittunts 

RU EKCNCCS 

1 Ilollamlci', E Trentmcnt of I runtos \ni bjr Tattoo atitli \tprcur c Sglfde Arch 

2 \ithM(r 

tus tfilh 
153 J0l2 
nicala far 
Dermal 

5 Crust J C il In disciissioff of Turell 

6 \ounff F and Scott J 51 Radica] Ors.ratiOD for Intractable I runlus Vni lit 

crllY 13 011 915 1913 , 

7 Turelt R and Marino A TC m Teehnie of Tatlooieg With Mercury Sulfd» for 

Pruntus Am Son Surg 115 1"6 130 10l» 

8 Turell R Tntloo ng Mitli llereunr Snlfde for Trcntmcnt of Inlrnctable 1 rnntus 

\ulvae nul Am Anatomical Study Vm 1 Otst &. C>>nec 42 S90 29C, 1941 

9 Eiv Dg James Personal Coa-iannicatiou 




CEKHBR VB IIEMORRIIAGK FOLl OWING lllU'AlR OF A COWMO^I 
CAROTID INTERVAL .lUGUL-VU AllTRUIOVENOUS FISTUI^A 

A 0 Sxnou:to\.MD,a\d A 0 Singlfton. .In , Jl D , G\lm:=to\, Texas 


A REVXDV: ot iFe literature, in 1930, l>> Quattlebaum tc\cakd lortj six 
cases of coiitmon carotid internal jugular fistulas iMieti the figures on 
arteiwl tojutks of World War 11 ate published this number will be greallj 
augmented We has c been able to find published reports of ciglitcon other more 
recent cases, although there arc undoubtedlj maoj more Mc ha\e failed to find 
(We have also found reports of some stventcen uitornil carotid internal jugular 
arteriovenous fistulas ) 

Quadruple ligation has Ixen the general method of attach in these lesions 
but more rocenth tlieie has been an increasing effort to rtstoro the continuitj 
of the arlen despite the gicater tcihwical difiaullics, in in cndeisor to picscnt, 
cerebral anemia nhicli so frc<picnllv oteurs following ligation 

Interruption of the common, and C'pccuUj of the internal carotid Ins lonir 
been known to be hatirdous In Timmerman's series of 70 ligations of tlit 
common carotid there were 26 per cent with cerchrol sjmptons, tu Pits’ senes 
of 600 cases there wcie 2 * per ctnt '® U is giiiciallj believed that in older 
people the danger from tla> pnxcilure is greater, although Rcid nnd others 
contended that it is cnmlh dingcnuis m tlie \onng (Wo have had the expe 
nonce of a licmiplegii m a l>o\ 9 'cars of age following common carotid liga 
tion ) 

In fiftj cases of common carolid intcrn-il jugular fistula found in the litora 
turc there were thirtj three cases wIkic the aitenal (low was interrupted In 
ligation of the arten and nm and seventeen coses m which the orterv was 
testoted In the latter there was a cure of the lesion with no complications 
cscepi in one patient vfho died of pmumonn on the eleventh poatnptiativc daj 
Seven of the successful eases were palieiu>, ovci 40 vears of age Tno had 
evidence of periphenl vessel dimiec and two hid positive sorologj Six had 
evidence of cardiac damace Three had cvideiKC of cerebral ancnii'i before 
operation, including one case of eleven nvontUs' vluiition The dnraluwi of the 
lesions ranged from (cn hours to thirtj seven jeirs The methods of repair 
included ligation of the fistula and suture of tlic oiicmiig in the arterj from 
the outside In most cases the rein was not restored 

In the eases where the arterv was not lesWrcd but ligated there were two 
deaths and three recurrences (In these ciscs onlj the arterj was ligated) 
There was also one death six days postoperatire from coronary occlusion One 
of the deaths occurred in a 20 year did individuil only eight dajx after the 
appearance of the fistula The other was of eighth months’ duration m a 59 
jcir-oJd person Both deaths icsulted from cerebral anemia The other patients 
were cured They were mainly young indifiduals, although there were pi 
ticnts 37 .and 45 joars of age ilost ot tbexe were of at least several months’ 
duratio n One case showed evidence of cardiac decompensation One bov of 
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o\er three years ha%e shown no evidence of irntalion or of a foreign body 
giant cell reaction in the skin similar to that ohscrictl after the intraeiUaneons 
introduction of other foreign substances SIossuc deposition in the epidermis 
and upper conum is seen immediately after tattooing Subsequently the mer 
cury sulfide is localized in the conum in sanous sized clumps which hace a 
slight but dcfiiiile fcndenei to reach the deeper jortion of (lie eoriuni (figs 5 
G 7, and S) * 

SLSIMART AND CONCLtSIOVS 

hiftyfuD of a group of ceaenty patients who had had chrome and re 
calcitrant anal priintua that was assoented with definite characteristic cuta 
neons thuigcs liavc responded well to tattooing with mercury sulfide, the 
remaining fifteen paticnla ohtuneil “satisfactory” results Confirmation of 
this has heeii obtained in the treatment of suhal pruritus with cutaneous 
changes Of taainty three patients with similar complaints but who had no 
cutaneous <lnn„cs lonsistent with chrome anal pruritus only six obtained 
'satisf actors i< suits wjnle seventeen showed no improiemcnt This too finds 
eonfirinatum in the unsuccessful Ireatinenl by tattooing with mercury sulfide 
of sails il pruritus w ithout cutaneous changes 

It appears that tattooing with mervury sulfide is an cffcetive form of treat 
ment f< r iiitrattablc iml pnirilus which is associated with definite character 
istic eutamoUH ehaiiges in the absence of anoreetocoloiiic lesions The patient 
who complains of swuc anal pruritus but who has no cutaneous changes con 
sistint witli localized pruritus is in the majoritv of ciscs an iinfasorable 
candidate fiu this form of therapy However since no deleterious effects 
have to date been observed following tattooing with mercury sulfide this 
form of therapy mac he given a trial in all eases of localized pruritus when 
more ladii il procedures such as the subcutaneous injection of ethyl alcohol 
or the radical excision of peiianal or vulval Rhni arc com tinplated 

Ickaowl^ IgHicot n wall? of the eooivralian f Or Wiilam Letter la lli tleri » 
tologic npprnunl of many of tl esc |>atient«. 


1 Hallander, £ 

2 TurcJl 


bcteuences 

Treatment of Pninlns \oi by Tattoo Will ilercnnc Sulfiile Arch 
Tattoo ng With iler 


3 Torell 


4 Turell 


'cn tal Pruritus With 
Com 9 147 153 1D42 
Other Chemicals for 
as J Ineest Dermat 


5 Bnjst J C M In discussion of Torell * 

6 "ioune F and Scott W J M Bad cal Operation for Intractable Pruritus Am slk 

7 Turell’^'^nVa^nd^Marmo'^A W M Tertmic of Tattoo ng With Mercury Sulfde for 

Pruritus Am Ann Cjrg 115 130 104* 

» Turell r Tattooinc With llereunc ^ulfde for Trealment of Intractable Pruritus 
\ulvae and Am Anatomieal Studr Am 1 Olst S. Oyoec i" 200 96 1J41 
9 Ewing Janies Personal Conrmunication 



{ITirCXlMj lIEMOBrai U1I4 FOLIOTMNG tilpmh of a common 
C \IlOTID INTERNAL ILGLLAR ARTLRIOI ENOUS FISTULA 


A 0 Si\ci^o\, AID, \ND A O Singleton, Ip, MD, u^ln-eston, Tex\s 

A RFA ILW oI tlic Iilcraiure, in 1933, Iij Qinttlcbaiim rcieaka fortj sis 
cases of comrooii carotifl mlcrnal jugular fistulas Mhen the figuTta on 
atteml mjunes of M oriel "War II are published this mimber wiU be greatlj 
augmented M e have been able to find published reports of eighteen other more 
recent cases although there are undoubtcdlj mauj more we liaie failed to find 
CW e hare also found reports of somi. scicDtocn mtcnnl carotid internal jugular 
arteno^enous fistulas ) 

Quadruple ligation bis been tin. gtncral method of attach in these lemons 
hut more recentU there has Ktii an inerraMiig eflort to restore the continuity 
of the atters despite the gieater icelmical diflicuUieN in an endeavor to jireveut 
cerebral anemia whuh «o frenuinllv occurs following ligation 

Interruption of the common and cspi.cnlh of the internal carotid has long 
been known to be hazardous In Zimmermans series of TO ligations of tin. 
comnion carotid theic were 26 per cent with cerebral symptoms, in I’ltz’ series 
of 600 cases there were JJ jer cent ’* It !•> gciicrilly believed tliat in older 
icople the danger from this proeeihirc is greater although Jlcid and others 
contended that it is CfiualU dangerous in the voung c have had the expo 
nonce of a hemiplegia in a Im 9 vean of i^c following common carotid liga 
tion ) 

In fiftv cases of common carotid internal jugular fistula found m the litcra 
ture there were thirty three casc:> wLcic tie arterial flow was interrupted by 
ligation of the arlen and vcm and seventeen cases in which the arterv was 
iistorcd In the latter tlerc was a cure of the lesion with no eomplications 
except m one piticnt who dicl of piuiimotna on the eleventh postoperatite day 
iseven of tiie successful cases were palieiils orct 40 sears of a^o Two had 
evidence of peripberal scsael datna_e and two havl ] Obilivc serology Six bad 
evidence of cardiac dama''e Three had evidence of cerebral ancmi'i before 
operation including one case of eleven montl s duiation The duration of the 
lesions ranged from ten liours to thirtv seven 'ears TJic methods of repair 
included ligation of the fistula and suture of the opening in the artery from 
the outside In most eases the vein was not restored 

In the cases where tlie arten was not restored but ligated tliere were two 
deaths and three recviTTcnees ^lo these caacs only the artery was ligated ) 
There was also one death six davs pcstopentivc from coronary occlusion One 
of the deaths occurred m a 20 3 car old individual only eight days after the 
appearance of tlie fistula The other was of eighth months’ duration jn a 59 
V car-old person Both deaths resulted from ccrefaial anemia The other patients 
were onred They were mainly young individuals although there wore pa 
ticnts 3< and 45 vcai-s of age Alost of these were of at least several months 
claratio n One case showed evidence oC cxnliac decompensation One boy of 
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ly jcars Ind a qindnipk ligation of the nrtcn iml vein onlj nine ilaj-s after 
tlie npptannpe of tlic fistula liut ho hi«l sctrral frontal luailaclics for ten dajs 
posfopentneh Tlion was mo case of lipmiplo^ia in an oirli ligation of the 
cirotid 

Quadruple ligation w is the usinl procedure in tins senes Alt) ougli there 
was a hi_h nionldui of sumss in these cases where the arterial flow- was inter 
luptcd in 1 st of them had hen cis«s avhiili linl nspoiulcd well to testing be 
fori. oiKinlion b\ oeilusim of the in\ol\ed scsseK 1 j pressure or had compres 
si\e exereisis I ef( re ligation was aticni ted One patient with quadruple liga 
tiun (( nq 1 iini d of In 1 1 u lies j isti | intivih 

I »B > I r MVOS ( \l Tl IST» S»> Jl ll\K \ TUI sr\ S HSTt LAS— I rST ITIOS 0) 
MltlKItl (|«U 
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III till rr[nii of r initid jii^uhr ftnorio\oiin(i-« fisttili cirtain (•omplicilions 
lia'C li rn iHitol V*! Ins J fin rtirntioiifU wlmi the iHin ln« been lisitcd core 
bral nin inn with Iiciniid«»ia iml dcitU nn\ Jicn the artcr\ I's restored, 

bleeding 't t}io 'iiituit lini, or tluomlmMs of the >c"'c! rm\ result ^Ve wish to 
lojinrf a <«« illiistr iMii? i oom/dio ition o( artornJ ;csfr7ntnwi vhich «c Iiitherto 
lia'O lint soil) report ( <1 in the liter'll tin a enst of ei iplinl hemorrlnee follow ins 
lepTip Ilf the nrter\ 
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breath on exertion, lifter meaJs, an 1 on wnkenins from exciting Jreams tit night There was 
Palpitation of the heart at times and a mild cough In recent nceU he had noticed *ome 
Uclhns of the anWea lifting the Oaj ni-.torj was otlurnige noncontributorj 

Phj«ical examination revealed a large man, C feet 2 inches tall, weighing 1C2 pounds 
There was a fullness of the neck extending from the dancle to tho angle of the jaw About 
two inches above the clavicle m line with the great xcasils of the neck there was a imall 
indefinite pulsating tumir A paljable thrill nveentuited during «j«tole was noted over the 
area. On ausculaticn a harsh continuous murmur with n loader systolic clement could be 
heard This was transmitted up into the nedc nnd down into the chest, the greater Tolutne 
being fouml m the Utter On rerlmmg the veins of the ncik and forthcad were quite 
distended but this was not seen in the erect poeition The retinal veins as sem b) the 
opbthalmosiopo were tliought to be distended Tlic patieot cxlubitcil a Corrigan typo of 
pul-e with a rate of al Blood pre««ure was l»0/0s Be«pirations were about 20 The lieart 
appeared to be enlargel bj percu-<ion, the apical Itit w is noted in the sixth left inter 
space at the midclavieular line There was n pontire Duroxier’ sign. There was an aortic 
diastolic and sy«tohe murmur The liver was sligntly enlarge 1 Blood pressure changes were 
still present Tluoroscopic examination showed a slowing of the heart with increased dila 
Cation on j re«'ure over the fi toll \enuus pre*''uit. la the left arm was IS 75 cm of saline 
solution and 1623 cm in the right urm \ita1 capacity was 2,750 ce 

Boentgenogtams of the chest for cardiac »iie showed nn enormous enlatgement of the 
cardiac silhouette Tho transverse diameter of tie Inart was 20 cm ns coiniared to the 
trans^erve thoracic diameter of 31 cm Tlie heart was globular in shape and dilated in all 
diameters The luag fields showel markcl increase in t'c vascular markings nnl pulmonary 
artery trunks eompotible with left sided heart failure Shull films wire normal except for 
n suggestion of some deealcitication of tie dorsum scihe Ekctroeardiogramx «howed evi 
decco of definite myoenrdul damage 

Laboratory studies showed a negative blood ttussermann test Urinalysis revealed 
specific gravity ],0S1 acid reaction, protein 1 |Ius, sugar negativi. Microscopic examination 
showed 10 white blood cells per high power fiell and rare hyaline east ITematology revealed 
red blood cells, S,010,0U0, hemoglobin, 13 0 Gm, or 00 per cent leucocytes per cubic millimeter 
PolyTDorphonuelear leucocytes, <egtncnters 3b per cent ‘tag* t per cent, lymphoeytev 80 per 
cent, monocytes ' per cent, and eosmophiles 2 per cent 

V diagno«is of arteriovinous (imuIv between the left common earotul an! internal yugu 
lar was male Aug It, lOlC the patient wav operate I upon Before going to the opetatiag 
room he got up, shave I lumsclf, an<l said he vias feeling Cac lie talkel very intelligently 
and rationally in the operating room nn I moved hiin<=elf from the stretcher carnage onto 
the operating table He was given a local lufiUratioa »ne*tlu;tvc of pet cent procaine vxvtU 
epinephrine A vertical incision was made along the anterior border of the left stemomastoij, 
and an arteriovenous fistula between the second port on of tin. left common carotid and the 


internal yugular vein was easily exposed The veins of tho neck were greatly distended and 
the jugular sacculated at the level of the fiatuK The artery had been cut transversely 
through one half of its width at the original injury The opening into the sacculation was 
large The jugular vein was ligated ptoxinally and dv'tally to the fistula with plain catgut 
anJ the carotid artery was temporarily occluded with rubber shod bulldog clamps When the 
artciy was freed foe patient complained of pnin and was very apprehensive lie was given 
crclopropane and oxygen The vein was then opened and a, fresh blood clot removed from 
the- sac The fi.tulous opining was then elosid through the vein opening The borders of the 
arteria opening vvere brought togetlei from above downward m an end to cml manner 
using interrupted fine chromic catgut sutura. The <ic was trimmed off clo=e to the first 
row of ‘utures and a seooD 1 layer of similar sutures was placed m the area A segment of 
vein was then c osed over this The clamps were removed and a puUe was immediately felt 

m the carotid distal to tl e fi,tii1a and m the eoirwpoahng temporal arierv The patient 

did no require any anesthetic for the last thirty five minutes of the operation and was 

It iS an A J sfo i “■* He 'vaa returned to the ward 

at JO 30 Ail About 3 00 Psi tho jatient was seen in the ward by one of us and was 
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founl >.till sloipin" »ounlU inoo\i ive^saW, acul ttHyiMition^i «%eie iianniit \>l at 

lemptA fttott'** Vjw %NeT« aatro-U Imt t»i*- nm«cla« flaccul It «'•'< 

fell tl\at lie IM hal a cefclirovi'vttlir wulent Tbim enbic lentinietern of liPf irm in 
lOOO cc of 5 I'^r cent w** ''WM Vnt »»th\a tliirtj nunutes and tiPtorc ca. of 

this yulution liad been given tho respirntiom cenuftl aH pttevnjts to to«u-«.itate liun fiuleJ 
lie was pronoooeel deil at i 45 f M ani A was f'U tWt a tbinmlnis was tbe inost liliely 
ciuse of this situation 

.lutofjv FinJings— -\t autopsj it was found that tin. nttirial repair in the neik w i* 
intact without thr ombnsu nn 1 that the patient h ul hvl a hemorrhage from the left i entriculo 
stnata artery with a large intracerebral blood elot, t» etn in diameter in the left teniporn 
parietal region With fresh clot* in the entire atntneulir asriem nnl subiraclinoid space, nnd 
that the cause of death was einlenth tlie ccrtbroinsculir hemcirthage On eramination of 
the brain it w»s found that it weighed 15if> Gen Tbe heart weigUel **,fi <5ni atul sUmvcl 
inarltel hvpertrojliv anl dilatation 



This case slimicl llic classiral luctiire of actenosciious Iistula ssith the Ujii 
cal thrill and miirnier, llic steams of the pulse on ocdlulms the fistula, and the 
eard.ae decompensation that comes on ns the lean,,, persists oscr a period „t 
tune ■■ The potut, made ly Holman rcccntl, p-gard .o the phjs.olon.c channes 
invohcd m elosinr Ihe f.slnla nere «ell illustrated hcis When the ineu isid 
blood volume sshiih uas formi^ to comptnsalc tor the leak of the artoiial blood 
throiieh the hs nU "as suddenh all f„rec<l mto the arterial ss stem 1„ tho closure 
of the shunt tl.e l.lmid pressure rose ,r.tl. dihtatioi, of the h. art .iiid aoilie ,,ieh 
as "as obserjed flimroseopicalh Thu aeliuir on Hu cud onaans „1 the tlep.essor 
none caused a rellev sIoutub of the heart utth a reductmn m blood pressure 
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The ailministration of fitropUmc In blocling tht, Aigiis I'ltliwi^ nlioli^lietl the 
slowing of tio fiiiKe iisinllj loMilting fium o (.tilosimi of tlic fistula and the 
blood pressuR (lid not fall It wns of iiitcicst to note here that pressure oirr 
the fistiih niisc<l the pnticnl to li no a IiMilmlii This icpnsenlec] an occlusion 
of the nrotid irtcr> ntber than the fistiila niom There w is no evidence of 
arteriosclerosis in tins patient The hlooil "W asseriiiaim was jiceative 

c ha\e assumed that a Ido id acssel whidi was formerh earraiDg a smaller 
blood aoliinit iiiuUi a lower piessiitc was unalilt to stand the increased load upon 
It with restoring the carotid irterx icsiiltiri' m the luptiitc of the arter' m the 
brain V> e were unable to domonstiatc sits pathol igs in the arlirv itself which 
would predispose to the fatal lieniotili igc 

In our zeal to present aminia of ihi brain wi ristorcd the aitcn rather 
than oeeluding it b\ ligation IK proecsluro was eorreeth earned out but the 
fatal outcome was the opjiositc to what w is anticipated 

comment 

(Personal commuiiication from Dr Rudolph Matas) 

\our case of artcrmiciious ancurjsm ts indeed aerj intciestiDg 
rirc and pnssibh utti«}i)c in the literature at b ast in tl e w a^ it term 
mated It w possible th it other ciscs of npo| lc\} following cstirpation 
of the fistula or quadruple li*mturc nn\ have Ken recorded m which 
death was attiibutcd to cerebral ischemia from insiifrioionev of the 
Circle of M illis ns is common cnouch in dealing with pure arterial 
aneurjsms 

But that death should follow flic rcstoritiou of the ecrcl ral circu 
lation by conservative repair of the arten must indeed be rare since 
tlic citro of an arteriovenous fistula hj tlic transvenous route oi auj 
other procedure that closed the fistula without ol Itfi rating the arterj 
IS too new ind rolatieelj rare a procedure t> have fiiriuslied manv ex 
atopies of this vinfortvvtvatc accident 

I believe jour explanation of the him irrh is coirccl The onh 
question IS regarding a predisposing eaim Was there a miliarj aneu 
rjsm of the Circle of Milbs or an\ other evidence of arterial disease 
in thi- finer arteries of the ajoplectie zone of (.hircot and ISouehard’ 

If the Tupturel arten and its branches have been preserved ior 
careful I istologic changes it is more than piobable that a weal spottif 
atheroma or arterial degeneration is found to Ik. resj msible for the 
' the cure of 

1 aneurysm 
>\ coagulu 
ischemia 
origin 
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LOBIK’TOM^ FOR PLI.MJ)N>\in IN A I’lFTRRN I)A\ OLD 

IM’ANT \\ITJI RRCOVRRV 

\\ lAtoRvBiKMTr MI) vM> II 1 v\u»K (’\s\\n t , J1 D , Pull \i>n rm\ P' 

(From TemjiJe Utttternli/ ileiJuxtl SchoeJ) 

P RIOR to Ddiiiibor, 104I> tlie >ouii^st jmtitttlH uilh iniltiiyinrj nseition 
woi) iiportcdhv P'lSf’hm Iiojh > nml \ ‘ ntid b\ Oros.s* The patieot 
(Icscrihid li\ riscliei and hi-t nwKiiUs wds M) dus old and the lesion nas a 
hise tlnn ualkd iitilnionars e\st with hromliiolai nuuos .1 and museiilaturc 
The cjst iinoKid the light npjni jnd middli lolic*. The follow iij) for one 
^ea^ after lolmtunn showed noimal giowtU and d« \i lojiment with a most sat 
isfacton \ rn\ niipearnnet o| tin ilusi tJrosN s leceiit ni'Oft was of an infant 
23 dajs old In tins else the «<>iis«nitil cist iiiiohcd the tii>per lobe and es 
(iiidid into the hihr ie^i»>ii whnh imcssitattil initiiiiKinci tonn rather than 
iohettonn Follow up in this cwi, was l«r sis mouths and tin child s jirojicss 
was oscclicnt 

The case which wc aip itpoitm/ dcM iiIks il'idai old nil iiit witli v similar 
clinical and patliolo.nc pietuie this is tJie loiiiigc^t piticnl on laconl m whom a 
piilniotian resection was perfotnied We i«e| that thisc cases arc of particular 
interest in tli it tlio\ show the feasilnliti of m ipir |oihiion in surgerj in infants 
suffering with congenital piilmoiui' ui <\sts whuli often indieate a scr> poor 
piugnosis 

( tvf R| I OKT 

Dafay cr n W, female, was tMjm May 4 ItliO imiiu I ii> To ik trnt\frsi(i 

Hospital May 18 101?, and disdiareel June 2, lOIS 

History — The ehief eoniptaint nos of mark< 1 Iv'iien llip motlir «tntel tliat tli 
child was apparently normnl from l-irth nnol Hr* <la's hef re « lnii«*ion when t\«pnpa l>egn> 
and persisted Tour days later ibis becnnic qiile accerc nl suno'is aij'* ‘ret Vjlivsieion 
was COB suite 1 who admitted the «I ild to n locil lio*pil 0 It i iil)»cnoi.r> uis wire na k nliicl 
revealed multiple Inculafions of air in flc left «ile ot ilo lie»t whi h njisan 1 to involve 
the entire hcmilhorux on 1 di«pl lie the In art anl i cd n'-linum n itko llv In tlio right The 
multiple loculitions ot flic air m llu lett si !o of tie clc-l wen mierprelei n< represiDting 
stomach and intestinal contents nn I un ana of Jcnntv m h 1 wer |ortiuu nf |li(> theM 
was interpreted as spleei 'O that a li ignmis of diiphnii'i itie 1 ernia w i-s erronpou«(v nn h 
TI 18 samo evening t)o latienf njs (lansfiiret to Temple Uuivirsitv llosiital 


Phywnl Fi^ominatioii — The el lU nas niarhedlv dvepuiie uiut c\an tic ml the rea 
pirations were extremely shallnn eacisMveb rapid nn I triunling in il aructer There "8“ 
retractinn of the eupradavic ilar epace^ on inspiration lie 1 tt m h ot Hie h<^t "a“ 
tympanitic with absence of soiei and Ireatli sounl Breutli >.00111' null K learl iiU 
in the ri'iht axilla and in this region some alveolar riles wire also note I on in»i ir lion Tl e 
heart was completely displaced into tli ri„lt xile of tie chest mil th>-re v is a |uNe r 1e 
nf 160 per ininiife with a suggesli n of >] iiliu|le rhvthm Tie il doiiiiii reveal 1 ni iiu'ses 
the liver wa-s normally palpable an I one olsemr tbouglit tl it tin. s| Kn loul 1 bi jalpatcl 
Peristalsis was pre«ent in tie ablo .n tut n t in Me li-f tie unibrliciH ims mrri). 




lX)ftKrTOM\ 101. lULMONAHl C\S>T> 


S'. 


heOea <>1 TU ertt..ma.e, «ew negative, reflexes, «cre normal, 

amJ the .km rho«el a normal turjtor Tl.e temperature was normal, amt tho blooJ showel 
15 C.M of hemoglobin. o.'OO.nOO errthiwrytes and n,’»X> lrm«cevt« tMtU ?0 per rent poU 
mornhonuclcar., 47 per cent of which were nonBlainenled 

florpiMl ro»rsc— The admminK ai»ciMy.i« o* “Vtiwa A.*plingmntie, >H. congcmtn\ 

«as accepted on ‘he ba.ii of the .vmploma ant the^tay film* ^Wng the multiple loculi of 
air nliich were interpretej a. mtcline. «n the left rule of the thorax Beeausc tho cliiW - 
condition had groxai rapillr worse in the fit*t few honra after aloii.s.nn nn.l she was unable 
to fake feedmg., it xia' ftU there wa* no time for further .tinly am! at 11 00 PM on tl.e 
lav of nan.i«»ion Mav IS, intS, laparoioinj was perfofinM tlthouBli a thoracic approach 
wa* coti.iletel, it wa* divanlcd m favor of He lea «htxkmg left upper rectus approach 
unler local aneMhesia with oxygen inhalaticm However, at optratinn it was ftrmnl tVcil 
both iliaphragma ww ifttMl that It wa* then realiicl that the latliologw was tliat of a 




Fig 1 — Hoeotcen 


! itiarhed d|.plMem>iit « 


<OBgca.tjl polnionary cyst on lUn Uft The ablonwnal incision was closol iVatms luither 
Hisjor surgery »t ttn, tunc, a nceiHe nas iit.ertcd into the left side of the cheat I’ressure 
readings varied from plus 0 plus Zo to pins 4 plus C After removal of 100 c.c of gas, 
there was a temporary decreao in posifive prc.ore sn 1 corresponding slight improvement 
m respiration In an effort to »twJ the retnni of poaitiie pressure, a stab wound was made 
deeply into the "ixlh left interspace and a latheter inw-rtel into the cyst for conHant gentle 
suction Checking the pre..urc readjogs thnnigh the Catheter revealed the same oscillations 
as before 

On tie Minna,: oo,.„c M„ IS. ,s«. „ n„„e,n.Un (Ttn », 

•nd „ thn, ,1, nf ,,, ,, 

portion of long or gornbly a tlie rartoml of the oj-t only, tvhictt had been auece=gfullt -a 

comfli.lied On severnl adults p>e\ioti<dy 
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\t - 00 r u on t! s the day kftcr adm sa on tinJer CclJ Lick one the a w th 

per cent mctyco no onj pos t v prea ure oTygen ly on k the catheter nos re no cl atul nn 

nc s on «a* n 3 Ic along the left f ftl inter*] are The inter ] ace «ai oj-jneJ anJ the r bs 
spread aitl a Ilyrod rotra lor The left upper lob SHmed normal but the lower lobe 
was comjlctcly 1 scn«cd cons at ng of mult pIC nir tyils tn Its cephal e lalf and of firm 
induration at its base The lobe was freed fr«n eoft a 11 e on* and d 5*ect on »as beguo 
on tl e h lue but was d <ieontlouel becan c of tl c pot ent s poor coad tion and a >o J 
chrom e 1 goturc was tel about the h Iu< D l»l to th s a tran fix on suture of No 00 

drome catgut was appl ed anl tbo lobe was Bmpatilcl ju*t brjonJ tl s po nt. A flap 

of pleura was then do eloped fron tl 0 poster or c! «t wall aivl 1 ngod over tl e stomp The 
apper loK was re expaodej by po t se pressure a 1 cat ng tl at the upper lobe bronchns 
was not obstruflej an 1 "j 000 un ts of pen clll n eoJ n few erys sis of solfaa lam Jo were 

placed la tl 0 pleura. Tl 0 r Ls were appro* mated w th jer coital sutu es of No 1 ehroro 

catgut each of tl e two layers of o erly ng mnsrlo rltb No 00 ebro n c anltheskaand 

subcutaneous fa*e a 1 tl a cost nnous lock tt tch of No \i alloy steel » re V stab wound 

was then mado u the lereath ]nter«]aec ami a No 18 irtneh mnsf room catheter insertcl 
l)y noma of po t e prosnre on tl nuisk and algit suet on on tic tube the intrapleural 

pressure was brougl t to w tl n oom n| I n ts so tl at there was immcT ate impro ement in 

tie baby 8 reap ratory fund on Tie tule ras cUnipel off and not attache 1 to suet oa 

for twenty four I ours to olio <r the sulfoono des and pen c 11 n to docontam nate |I s area 

There was po ble eontam aai vo s see ooe of II e th a wjllcl rysts had ruptured during 

d t ret on and a sn all smouot of nuropurut at mot ol exmiej m tl e fid I 

iat/objry— Qro jly the aj al port on of the lobe appeared to be qu to ryit e while 

ll 0 bns Isr port eo tl ere was coo* lerabi a lumt oa ( F g o) Ob s ct on t was found 

that the ap cal port on conta ned ono largo one mod a n « red tad leasy small ur eyita- 
The sdurated bns lar port oa oppeare I to be ua nly atdoctat e w th a rather coos Jerahle 
amount of trapped pur forn secret on* fl s nateral couti bo expressed from tie sold 
bas Inr port on ato Cl 0 larger 0 r cysts tnJ eat ng tie r eommua eat on. Theinterorof 
the cysts slowed the fib liar etruetuto usually \ * ble 10 pulmonary a r cysts 

Pathologc deer ft on was as follows SI Ics from (he consol dated port on of the 
spec men (I g 3 J) d j layed a ma to of el aoocis lined by tall columriar ep tl d urn Oceo 
tonally smaller spaces ere found o between w) eh ero 1 n 1 by smalle rubo dol eels 
Tl e larger brosci s! owed tl 0 usual e I aled p*eu<lostrat fieJ columnar ep thel um All of 
tie siaccs were filled w tl leucocytes nany undergo ng degenerat on g r ng the exudate s 
euppurat ro aspect Included were nany luacroplagcs Some of these were unusually large 
almost giant e zej The*o were vacuolated mult anclcated and conta ned engulfed part des 
Infiammatory cells also were found nfiltrat ng the larger b on I al nails and among these 
eos nopi Us were prom nent Tl ere was 00 Cbro* s or any other t sue altcrat on which 
would md CatC a long stand ng process 

Sect oDs of the cyst a port on (P g 3 f ) si owed a pleura cons Jerably th cker than 
normal as a result of hemorrl age an 1 edeni'i accon pan c 1 by j gment laden macropl ago 
The underly ng parenci yma conta nej a si gl tly g eater number of nlrcoli than seen m 
tl e otl er rect ons but d lated brood ol s wc e a U conap uous A few macrophages were 


w tl n the alveolar spaces and branch al lamens Tl e nner cyst 1 a ng was irregular as a 
result of pap llary project ons I ned by tall colun nar ep tl el um wl ch we e part of bron 
chicles Tlo changes observed affect ng tie brond al elements were quant tat ve as well 
as qual tat re Not only were the b oneb oles d hted and filled w th exudate but they 
exceeded by far the number 0 / alveol Tie pau ty of nlveol could not bo att buied to 
oU tcrat on by expand ag broach oles or nflammal on ncc ne tl er afelccta * nor repface- 
meat fibros a were apparent The bronci olar ncrease nppea cd to bo both an ab oluto 
and ft relat re quant ty wtl ch seemed best exph ned on a eongen ml bas a The euppurat ve 
exudate was ample proof of an laflanm atoiy react on Its nature was non p« fic although 
the e ant celU were unusual and for ed the laent on ng of the pose b I ty of the so caliect 
g ant cell pneumon a seen m infants and tbon^t to be assoc ated w th the Tirus of di&- 
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At 2 00 r H on the jJaj nfler i)nii»«on, unJer fielJ WofV #Be»OiC" a ■«itH ^ 
ri-r cent mef^-cainc anJ po«itife pressure Oxfgi.a by nio«V, tin* cathcler was removf'l saJ sn 
incision nos naily along the left fifth lolerejare Tlie inter«ji3ce teas oj*neJ, on'l the ibs 
spread nith a thyroid retractor The left upper IuIn seomej nonnal, hut the loaer lot* 
sroi complctclj diseased, consisting of multiple air cysts in its cephalic hall eoJ ol firm 
jnJuration at its base The lobe uas Irecsl from soft nltiesioas, anl dis«ecti08 nas Kfua 
on the hilus, but nas diseontinueJ beeao«e of the patient’s poor condition, and a No 1 
chromic ligature nas tiel about the failus, ftistal to this a iraH'Csion sufuro of ho 00 
chromic catgut nas applied, and the lobo nas amputate! Just beyond this point A fiap 
of pleura nos then desclopcl from the poslcrutr cU«t wall atil hinged oser the slamp Tte 
upper lobe nas reespnoded by positite pressure, indicating that the upper lobe bronchus 
nas not ob*lrueled, and 23,000 units of lenieiUin sod o fe«» iiystnls of sulfsadaruide «*r« 
placed la tho pleura The ribs nere approaimated nith ftticosfal sutures of No 1 chroaiic 
catgnt, each of the two layers of oserlying muscle with No DO chromic, anl the tVia saj 
subcutaneous fascia nith a codIibuous lock stitch of No 33 alloy stoil wire A stab wound 
was then made iq tho screnth istersime am) a No J? trench mushroom snthetcr lasertcl- 
liy means of positire pressure on the nia«h anl slight auction on the lobe, the intrapleural 
pressure nas brought to witlia uormal limits so that there nas immeiliala improsunent la 
the bahy s respiratory fonttion The tube s»ns cljoipci) off and not attached to saclioa 
for incniy four hours to allow tie suUooamiJes and penicillin to decontaminate the atca. 
Tlere ms possible eonramiBstw#, since one of the (hia walW cysts had rupturfi darag 
diiicc’ioci, and a small oinount of nucopuruleat maternt eialcil in the fid! 

fatholopg- Grossly, the apical portioo of the lobe opieared to be guile cysliCi 
III the basilar portion there «a> coosidcrable induniivn tkig S) On SKtioa it was foiiod 
that tho apical poriioo contaioed one large one medium sireJ, and many icnaQ ur cyitA 
Tlie laluratod baiilar portion appcsrel to be moioly sulcciaiie nith a rather coasiJeraWe 
amount of trapped punform tocriUvas Tins nntcrnl coull be cij rt-ssed from the solid 
basilar portion into the larger air cysts, in beating their enoimunicatioa The tetenor of 
the cysts showed the fibrillar structure usually risible lo pulmonary air cyst« 

Pathologic dc-criptiua was as fullons Slides ftotn the coDsnlidatr<I portion of the 
speciniea (Tig 2, J ) displayed n maito of chaDAcI* boed by tall columnar epitlicbuBi- Orta 
sionally smaller spaces ncro found id becneen wlueli nere lined by smaller cubotda) cells 
Tlie larger brosela showed the u*un) ciliated pseuJostratiSel columonr epnbebun All of 
the spaces were filled with leucocytes many uodergoiog degeneration, gning the exudate a 
euppuratirc aspect Included nere many mnerophages Borne of these were uausuaUy large, 
aJnjost giant sixcil These were raeiiolated mullinuclcated, uod contained engulfed particles 
Inllainiiintory cells also nere found infiltrating the larger bronchial walls and among these 
eoainophiles were prominent Tlerc was no fit nisi* or any other u«»ue alteration which 
nould indicate a long stan ling procecs 

Sections of the cystic portion (>ig 3 O) slowed o pleura considerably thicher than 
normal as a result of hemorrhage and edenta ao-ompaaied bv pigment laden macrophages 
The undeil/iwg patecclyma contained a dightly cicjter number of alveob than seen ut 
the other sections, but dilated brouilioka were still conspicuous A few macrophages were 


withm the alceolar spaces and brouchial lumens The inner cyst lining was irregular as » 
result of papillary projections lined by tall columnar eyithelium which were part of bron 
cluoUs The changes obserred affecting tho broocfiial dements wore ijuantitatire as well 
as qualitatite Not only were the btoncbiolia dilate! and filled with exudate but they 
exceeded by fat the number of alxeoli The paucity of alieoli could not be attributed to 
obliteration by expanding liroBehioles or lafiamniation sinci. nciiler atelectasis nor replace 
meat fibrosis were apparent The bronehioUr increaso appenred to bo both an absolute 
and a teUtice quantity winch seemef best explained on a congimtal basis The Buppurative 
exivlate was ample proof of an inflammatory reacUon Its nature was nonspecific althcush 
the giant tells were unusual and forced the meatumiBg of the ro«s bility of tie eacaiiej 
•■giant-celV pneumonia” seen in infanta and thought to be sssoemted wrth the virus ol d>s 
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iMTipoi Out «r«TT«ftce XVtu ^aTtuwslai le«»<wi. u aJanttedly inmiaial Breakdown of 
li««uc lipoid* fan abo can^e a Teartion in wlufh there the apj>earance of giant cell* 

Obviou«U the pathagencsiS ef this lesion was tlie matter of pnmarj importance an! 
inlere't It was felt that there had been abnormal polmonirj parenchiinil ilerclopmeDt, 
to whKh had been 6uperimpQ«ed a aoppnratwe Tenelwn gtring the lesion a dual nature 

raclfriolopy — Cultures Irow the at the time of opcrition tevcalel 

no growth m five dajs Tho'o taken from the purifoH'i material in the congenital cjst 
were reported as showing an ocea'ional anaerobic Staphj/toeoceui alhus an! a fen nmerobic 
nonhemolytic «treptt>foeci 

rostopfralire CtniTse— Tlio postoperative course »os most satisfacton ImineJiately 
alter operation tht pttient'a eonlititni impirctTed considctaWy ant all dtspnea and cyanosis 
disappeared within e. few hours On the first two postopcratnc days the temperature rose 
to 102 1* F by rectum from Tthieh point it receded gradually until the seventh postoperative 
diy, nt which time it hecamo normal an! remained so until discliargc The child was given 
4 Odd units of penirillm intramuscniarli at two hour intervals Intravenous fluid snl blood 
were cowinnefl as in Heated throagh the cannula m the saphenous vein 



Tig t Intanr six months posloPcrallvely showioff normal dcielopment 


On the third postoperatiie Wsv «•.«- — 


the medias 

.1 tw left .p„r lol. be .bbftn,™ 

the right WM sharply outlined nhile Z,, ^ ^ ^ ihaMirogm rnoved in phase an 

situated The axillary portion of the^Jrft .ide cL* ®“rmall 

representing pleural reaction to the sur^al pLed,^! it >,"“t 

( leural thichetuog was uote<l about rt» r » v clearly seen, although som 

S. note.1 about the left base and ,«!lary region with some obsconns o 
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ox\g:en inhalation ^\e %vere unwilling to intuliate the tnchea of this small 
child but h^^e done so m children of a few months of age 

The pstholo'’ic description is interesting in that the iiidnnted bisiHr por 
tion of the remoied lol e which grossli had appeared to be atelectatic lung 
shown on histologic section to disi !aa a maizt of channels lined In tall columnar 
epithelium These channels weie no dnult hronehial in on"in and represented 
a similar histologic hut a different morpliolo ic j letiire than was seen in the 
larger e\stie areas m the upper loht The prcsciui of the (Icfinite inflimmalon 
change is also of interest and brings up the possihihti of piilmonan infection 
adding to the alreadi severe situation caused b\ tl e marked increase in intra 
pulmonara pressure 

CO\CLUSIONS 

1 Pulmnnaia resection for the tieatment of congenital pulmonar\ air casts 
in infants is a feasible and hfesaaing pioeediiie 

2 Tl e ease of the Anun*^t patient witl lol oloiin on m oid is described 
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SURfll 


tie costgplircmc siilriii ][ \\c\et, tie aeration of both lungs ni peirc'! (‘nti'farlorp, ml 
the onrlim sillouette reniaincl noroislK aitoitel 

The cl ill \sn« ilinl ifped from the hospital on June 2 1913, «hich «bs the fifteenth 
|u«teperntnp d i> m etcelhnt cobIiIiod Both lie al Itmiinil es[I)ratory wound anl the 
tt nriicotonn wound hud leal 1 Ij prinitiy intention TlefC was no i!>«pnca nor ctuiosij 
in 1 tl 0 bi1 j was goinmg weight m n mtisfaetory faslin o on norniol feel ngs 

Pc ei mill itlon up to nnl toclulioc aiiteen nontlis after "urgerj reecalcl a tl Id of 
n rnnl dot Ir pmeiit without resjiratoij sjmjtoiis or I sg of energt Tie incisions remaind 
well licnNI nnl » rat ehcek ups of iLo elieat al owed onh slight me Inst mol di«placcmrnt to 
tit silo opcratel upon flig fi) 


lasCLstlON 


Ttic tinglin'.!-, of iiiitnioii ii v ntr e\st is not diflintlt if one is suspicious of 
such a jiossihililc As iiointol out b\ \Mspn<U and ^\olmn!,* (he ca«o of con 
fusion M ifh dnphngm iiip henin or evenlr'ition of (he ilnplir ijin can he cnsih 
tnercomo h\ ingistion of small Amounts of Inntini dcTnonstritinK alulomiml 
Msecn III tlicii noimtl or nlmormnl position (I ij 1) Sinjle hrge cjsts ma^ 
he confused with iincuniolUorTs hut the lowered position of the hiUis and the 
porsistcneo in spite of aspiration ns well ns the x rnj and thoncoseopic nicw' 
of Die fihnlhr struetuus inside the e\sts help to differentiate Multiple evsts 
mns eontnin llintl or air ns dcserilied h\ the picviotish mentioned authors This 
ma\ confuse one with the possihilits of infeetum and nliscpss man be thousht 
present Infection nin\ eonJuse the pi< tuK ns in the eases repot ti il bj Hosemond 
and Cnswcll* of prossine piopneiiniotlioias in the first inontli of life 

The urgent st mptoms in<l extremeh poor eondition nf some of these infants 
militate ng:nmst proloM'*c<l studs Ilowoser ihe m^Mstion of hnnum is n simple 
mnneusor nnd was distussi d in this ense hut enoneousU omitted In retrospect 
the (tastrio hiiM Ic could ensiK Ik* sec n lielow the di iiihrnpm of tins pnticnt and 
sen little time would hnsc been eonsnmeil m sisins n fiss swallows of harium 
Wo think this error is niidustiAnble and should not le rcjiented \s in some 
others tins child progresscil nminnllj from birth for sosernl dnss to become 
inoreasmgU djspnoio Tlie esplannlion ih prohnbls tint the hroinliial eommuni 
ntion ssitli the esstie nteas is ohh'iue oi distorted to form a \ ihulnr openinu 
ssliich trnps incicnsinf* amounts of nir to I dloon the casits to creatci nnd 
greater degree displaeing effectisc parcnclismn until piilmomis decompensation 
occurs Further csulenoe foi this is found in the positui prtssuie within the 
cjsts the tempornrs impiosement from ns|m ition or diainngc md the dLs 
proportion between (he size nppnient on sins siesss uul tliat of the nmoseil 


specimen 

The remarhable ense ssith sshtch loliectomi enn lie done in infints svns noted 
in this patient and ssas described bs Fischer nnd hia cn woikcrs and bs Oross 
The lulus forms a small peditlo ns occurs in dogs making hilar ligation simple 
and ensy and shorteiimg the opemtioii gieitls It hns been possible in sesenl 
of onr patients both adults nnd children to excise essts or lirgc bulhe and 

conserse the icmaiiider of the lung while in otl eis pirtienlnrh with infeetimi 

lohectoms has been required 

Field block anesthesn fontnhulis gicnth to isouhng slioel in these tins 
p'ltients nnd i' extiemels sntisfncdors if eomhincd ssith slight positise pressuie 



RFCFNT WlVlNCFSlN <!llOFr\ 

It IS proposed in this thesis to present the prohtom of protein inetibolisiii 
and protein depletion ss it relates to snn?ieil pstients The meins of supplj 1114 
to the poor risk piticnt b\ the intnscnous route the protein he so dispenteh 
needs Ime been studied It mil l»c shonn tint these pitients cm be mmitamed 
in positne nitrogen bilance In patcnleral feedings ilone md tint if ade 
qintcl' rrepired m this fashion thes cm mthstand opentions of nnjor mv' 
nitude mtli risks compinb c to the uneomplicateil eise 

GENLK-IL CO\'IDER\TIO\S 01 PROTEIN METSPOLLnJI SNP V KtMES\ 01 ItKTISLNT 
UTERVTLRr 

Jlutonfoi Dciclopmcnt of Concepts of 1 ‘rofcitt M cUibolitm— In iveeul 
sears there has been aeeomplisheit a fulfillment of the original meaning of the 
irord protein that is of first importanee This added emphasis has deieloped 
s\o\\\\ for on^palK it was asswmod that the ] rotenw of the bods sserc m a 
vers stable state and were re^anled more as inert stnietural elements rather 
than aelise dsnamic pattieipmts in the chain of metalmhsm 

According to the classical theorj of Folia*’ ’* protein metabolism consists 
of two phases one an endogenous phase which is in prin-ress eontvnnonsls This 
corresponds to the amount of nifrogeti excreted on a nitrocoii fiii. diet md its 
martang end product in the unne is creatinine neutral sulfur and to a lesser 
extent tine acid The cserction of these end piwlucts Folin found to bo con 
stant for each individual regardless of the nitrogen mtaki or the nitrogen out 
pul The other an eiogenous phase and variable m character is related to the 
amount of nitrogen foodstuff invested and )ie1d» os its end product cliiefli urea 
and inorganic sulfur It was felt that protein sintliesis in the adult organism 
m nitrogen equilibrium is resincled to replacement of the endogenous quota and 
when more than this minimal quantity of protein is ingested it is qmekh catab 
obzed nnCi appears m the urine chieflv as urea F arlior ^ oit*** postulated that 
protein of food passed through the blood stream to the tissues where it was 
catabolized under the influence of IitiH" protoplasm without first becoming an 
integral part of that piotophsm Pllugpr‘** on the other hand, felt that all 
protein catabolued must first be transformed into an integral part of living 
tissues and ns such undergoes oxidation 

lifcCullum'” Obbome and Mendel*” and Mitelull** qiiesliomd whether 
wear and tear or eiulooenous metabolism rcalh involved the destruction of 
anv intracellular protein The latter felt that Folin s figmes prove onlv that 
the excretion of creatinine is constant Eudopenous metabolism mav he largelv 
suppressed with protein fecvlings evtlier btcanse hj virtue of the mass action 
law retardation of tissue hvdroljsis bv ammo aiuls being set free hv digestion 
of protein ma> occur or from dtetarv protean catabolism certain nitrogenous 
substances become available which otherwise might have had to come from 
tissue protein Nevertheless tic concept, oi t\» protein tissues of the bodv 
being in a more or less static and relativeU inert state that nitrogen ingested 
in excess of that necessarj to replace the wear and tear of endogenous metab 
olism could not bo stored and was cxcreteil promj tlv in tlie urine as urea was 
gencralb believed 
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IIIL l'I{(>lW.t:M Of l‘\IMATLI{\L MIRdX.lA VDMIMSTiaTION IN 
.S( KMOAL r\TffAT<.* 

W ITII Si K UL ( «lt I*RI01 l’«H*tluTII)N ANP Ot TIIF ME.tN'i 

OF riiir(Ti\«. I'upBtmr NiTTOrtN lOi ^^c^ 

VrsoinJ Kki Ml \ Ml) Miwumij-. Nljs\ 

{From the Vclarlment of Sur/fcry l'im«r#i/y of iltnnftola Jted (Ml School) 
INTlMum-riOS »M» '•TtTHII \T Ot IJIFJROIIUM 

T ill sttiid\ (licIiiK. of 5.ur^ifal mortilut niti-s toiicomitnnt mjIIi an ever 
broidiiimt siiigical linnirm nml a iiion is/n'-snc ^iirpieal ottnek on «'p 11 
Tocojnucd inthologjc slitis Ins |>o<ti cut «t tlic ouislinding {iFhiMcments of 
the past ten scirs Mnm fictors each coiitnlmtinir their mcreincnt of J<n 
proscmi nt li i\c pi hed a i> irt in iIin nocomplishmcnt Hitter and safer anfs 
thrsin (oiiphil witli jikIkioik and nilxitinic rephnment tlienpi liurinR sur 
pm JjM alloixd fJ/( i« <lo an imfmrrK'd and (WiJx’riti opcralJon 

IciMiiB notliiiij to clniKi ( honothonpi ami niitiinotics Jia\e been insaliiable 
tools m combitiiiB infi< lions Uui oftm tin ismic is dccnlul before the patient 
Roos to tlie oi'erntiiv loom b» tin npi of pnopentue pri|nration he rceci'CS 
To this end a liroidii iinderslnndiiiB on the pirt ol surgeons of the general 
piobicm of I'lofPin met iWisin 'iml of the imusmIi ol ithiurdiiu' the depleted 
protein stuns of tin imlnoiiitshid | itunt is ol n il imiiutl'iixi 

It IS readily tOJued/d ihil fh< >rd mutt «l«r* « is jiaiJdde to the jvifient 
IS to he preferred for this f'i»c of jiiip intion Houmr in not i Mnall pronp 
of pitionts pnrtienlarli iIios< with boni.n or inaiijnaiit olistrnelion of the 
efcoplngns oi gsstne oiitUi in diruiiu or sutmuti lionel obstnic turns in cs 
teunl or intern'll infcstinil hstulis and in the inimatid st iti ol nlecrati'c 
coliti'' thw neiini of ii/imcnf itioit is not n iilabh It is in this {wrrisJ 
gioup wlieu tlie r u i.'os of m ilnntiition md stariatton sre most in irked snil 
where the need for food is most drs|>«ril« lint one must s\ail hinistlf of other 
means of siipphin-f iitalU nceiled piolein nnd ealones In addition there n 
a largo group of I'ltiinls m whom lor oni re ison or another onl\ a siihstand 
aid atnontit of fuocl cin it assiJniiJand wralli and hi irhom protein md cdorie 
needs mnst be nimmintcd bi piuiiteral ratios 
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It «n. dtmomtlatcd for the hiat time .„ IMO l» W al.scnstctt, and oo 
oorkera’"’ ami Krcme.i and aoMKiatea"' that aimihrlt. nnn could lie man 
t lined m pnulu c mtrosen balance In admimatcrins hitman plaama mtraa enoi.ah 
ns tlie sole source of nitrogen mtike 

'Jchmult, Ulen anti Tarver*” m 1040 iwstiilat.il thit -i s^nthesls of pro 
toms can take jilncr in the ho.1% In tnnsformilion ot existing proteins into 
otlieis iMthoiit heme broken <1 oimi into ammo aeitls first 

The Mork of Schocnheimer nntl his nssoentes* * using isotopes of hjdto 
gen carbon and nitrogen have demonstrated tint even protein in the bodj is 
contmuousls changmg and renewing its structure Kspid ammo shifts among 
the ammo acids of the proteins of the I oih were observed Ammo acids of the 
hodv other than those iilmmistcn d wen found to contain i considerable qinn 
titv of isotopic nitrogen B\ inensnnng the concentration of isotopic nitrogen 
in a tissue at a certain time an index of the chemical activitj of its proteins 
<oiild ho obtained Scrum proteins alwavs contained t)ic highest concentration 
of isotopic nitrogen and then in order of magnitude came viscera muscles and 
skin 

To quote Schoenheimer and Riltenlieit: *’* 


Revolts of Mpenment* wifli feeling i«oiopic pSj^iolojjiffll coropounU to nenmats 
fan »faT«elv he feconeiWt with It e e nei^pi of en togeno i« nn 1 esogenuus t inctie* 
of inetaholijn Body coutitufota are inrolTod la coatinuoos chemical proccs*ei 
Bill tl ere exi«t» n cle«e cofTeHiion beuxeea fool n •Uenst* ml Imlv component* 
Pejtile ester and probably other linkngoH f |I e coniliv I ojv matcrioU open 
ml clo«e cotitjaioutU Tlie ammo a«il« faujacil* anX otl ee units tcmpofarilc 
liberate’l mix with others of the ‘ame •p«cie* of whatever source diet or ti«»ue 
Dv ihi# mixing process tlej become in liMioguH aMe as to tl eir origin NitroKen 
►xcretel in urine max be TegarVl a« piri of n e o elal li pool originating from 
tie interaction of dietarr nitr gen wiili tie rdalixele Urge amounts of reactiee 
bo lx nitrogen anl the •ame npplie* lo tie otier groiping« of lictarx ani ti“ue 
«ub«fance8 


In feeding isotopic nitrogen to rats'** an equal amount was rapidl> recov 
cred from all the frictions of plasma proteins The proteins of the red blood 
cell however were found to have considenblv less isotopic nitrogen while 
the heme fraclion of the red blood cells contained the least amounts of isotopic 
nitrogen This seems to indicate that the protein of the led blood cell m circu 
lation is involvtd in a slower cjcle of RvntUesis and destruction than the other 
proteins of the Iwdv Bv administering'* isotopic nitrogen m ammo acids to 
activelv immune rats and rablnts antil odv Id c other serum and bodj proteins 
was found to participate in metabolic reactions imohiiig the uptake of dietan 
nitrogen The rate of replacement of markcvl nitrogen bx ordimn nitrogen 
was followed This indicated the half life of the antihodv molecule to he about 
two weeks approximated the same as the average serum protein In fl rabbit 
made \ assivcl} immune to an antigen hx injection of anlibodj the absence of 
uptake of dictarj isotopic nitrogen In the passive antibodies is in marked con 
trast to the appearamc of tagged nitrogen m the active antibodies Shemin 
and Biltcnherg'*' reported that half of the nitrogen in liver proteins is replaced 
In nitrogen from other sonnes in seven davs Vpparentlx the most active pro 



Ill 103) llorsook mill Iirst {iinjicMil tlitii lli<f)r\ of ooiitinuui.’ 

mtlabolism of iirolcin wlnWi is tnin|>l(trl\ in (In* ilimtion of jirmous 

inoilifii ations of Foliii s tliion Tloi stnt<cl Ilint, in nii .nnmil in nilro^tii 
c<|uilibrmm, tlio buaktioHn of intniiiliilar pnilcin is ooritniimiish in pro^’rcss 
c'on « lien abiiniHiit iinantitios of nniiiiu m i«ls art nlil iimkI frtim Ihc iliot This 
Iittakilowu h< ars ini w< nr nii«l tt ir tsiniiotatuu ntul is ilmcth ['roimrlioiul 
to llie lt\cl nt wIikIi lutrourn liihini lias latii net Ji\ flu j>ri\ious diPtart his 
tort \s a coiisdiiiPiK i in nilio^iii Inlanio a torn spoinlin^' iiinntift of amino 
iicnls Is s\ ntlicsi7( il into tissm protim ami {Kplnlrs Uhrit [irotiin is ni.'isloil 
111 tlio (oiirsi of tin in xi jujiiK four iioiir l*riod somo of its ntnino aiuls ron 
Iriljiiti fo« in] III iiiitainiiu loiistiiil tlio xmiiilratioii of fno amnio aiids in 
Dip blood ninl tissins \ | irin frntioii is smthosiznl into jirottiii nii] poptnb's 
«liilt tin nmiiMilii Ls < at ibolintl this i ulor iiiiju irs in ttn unm Tiw 
<Ic III t for tills lit pot In sis Is lint wlnn iiitni?« ii liihnn « is iinnil nmd for onr 
•In with iioiisiilliu (oiil Hiiin^' ammo ipi«|s (In sulfur i st rtlloii was c-oiiu hr 
alilv ill i\uss of till iiiiliuiniius stilfur «sti<(ioii In mpw of tbi fart fhjt 
luti-osm bnlanu w is iiniiit*iiiiid an iinnasid nniop nans iiiitubolism fouUl 
not ])0 intiskul In ipooiiiit for i sulfur < s« k tion m (\ri ss of tin (rnliutnoiis It' cl 
lu a •>' iips of nnpoildiit <onlrilnilioiis from \\fin>pli s' '‘"JiiloiJ 

torv the niiiiipt of a dtinmir •«|iii)il>niim litnitn lln tartoiis blnrrs and 
depots of bndv pioti in w is <K m lopi d Holm in ami awormli s'* di^t showed tint 
doss could be ki pt III iiitio^in r<|iiilibrinm In a«Iiiiiiiisi< riiis «inff plasmi Ultra 
tennusU oa tlic soli snunt of nitio,t<n iniikt Tin id a w is dovcloitd tint 
plasma protniis without Wm^ l■^>k•n up mm ammo tiids toiild ItiNt tie 
cirruhtiou and bo ntaii ibh toi tin iH<h {■•••Is 1his (oinipt was ixtciidid i>ld 
(onfimied b\ Ponimiisnli iinl (■• woil < i-s' ind ia\ Hall iini iismh latis ’ In 
101^ Howland and Harkins ' ui a w« (I Point t\<d pi inn iii shout d tint uliui 
a phiorhizinized tlo^ is frtl j«l ism i j intt m orallx Ihi proti in !■> i-o idih di.tsioil 
to ammo adds with pomersitm cil >*> [ni tint of tin piotun iiilo sn^ar and 
with excretion in the iii mo at im ii isid aiinxmls 1 1 mtit>.zin and susar ^Mieii 
the same pHsmi prittm is K"tn intraventtusU tu piiloHuziiuntl do^'s there 
IS no ineriistil nun ir\ nitniRi n txt rt lion .m 1 im < ohm i sion ot pi olein to Mipir 
This ptiints to 1 didtniit iiKtibilit mithiiiisni <in tin j irl if the bod% It 
was snzjested In Howland and Harkins tint tinra is no iiitd t' i mii ueiioiisU 
injected piwtt.tii 1 1 be biiikeii lip into uniino irids ttn otili/ition bol rilherthit 
a pirtnl citabolisin of the iigtrUd proUin otciirs with n issinibl\ nj the Hrst 
az-f-jjates pirtoi mid bi the ppMs to t onfomi to tiu mi tls ol tin ii own peculiar 
t\pe of protein Fioiii plasmaplionsis taperinipiits'** it was shown that there 
IS a {airls hrze star of both pioltm whnh whtn plasma protein is uHlidrawn 
procltidiiz lupopinteiKiiin ran rc itlih In loimrud into niw plasma protein 
Tips resene sfoii til pi isni i piottin produeni,; mafernl is p ut of the "enerrt! 
stuns of the both It is » bulwark aifunst iiifettions imd toxemia In its 
ibseitei little pl'stiu pinlein is tJimid 

Further ividmei tint larger azsuejritcs than ammo ncnls are utilized ba 
tliP body as offered bv Reincle and assinatfs'** who showed in lactatina goits 
that ghcoprotem is used direetli as tlir pniursor of tie protein of mdk 
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thin after a h\ent>.fonr hour fast At a meetins of the Rojal Society of 
Mcilmne m 194 1 . Ma£;ec’»’ stafwl that, m the t.rminal stages of starvation 
m man a corpus ami persistent diarrhea with dehjclration occurs The onset 
of these symptoms imariahU presaged a fatal end in spite of treatment lie 
felt that there is a progressne decline in cfHeienej of absorption as the process 
of fastiii" IS increased At the same meeting, Cuthbertsmi”' stated tliat there 
IS reasoirto believe tint in starvation the alimentarj en/vmes maj share m 
the general prutem depletion and that the power to digest w ill there fore become 
affected In tontrast to the impression that there might be leal interfurenci. 
with intestiml absorption m iNtrcnie starvation, it was the impression of 
Vaughan,* ■* wilting of her eypcricme in the ttcatment of starvation and mal- 
nutrition at Iklsen that best results were obtained using laigc doses ot skim 
milk oralh Similarlv Bergei and associates'* after the liberation of Holland 
noted tint piotem digests given oralh caused no diarrlna but best results in 
tchahiUtation obtained from a high caloric, high protein (300 Om ), bland diet 
given oialh 

Alferid proton synthtsu lu the presence of hepatic disease, piotein sjn 
thesis mav be impaired Tins is esiHcnllj tiuc m icgaid to albumin formation, 
icversal ot the alhunnn globulin ratio being a common finding in hepatitis and 
m portal cinliosis In addition, there ma> be large losses of protein in 
ascitic Hind Davij, and BlaloeV* relumed ascitic lluid inlravenouslj to patients 
m order to rejilaee protein losses Davis and Getzoff** proposed a new claasi 
flcation of hjpoproteinemns a puhcjiatic state where there is insufficient in 
take or poor alisorption, a hepatic state where h>poprotcinemia is due to de 
creased hepatic svmthesis of protein, and a iiostlupatic state due to excess pro 
tern lassis Barnett and assoentes" rcportcil a ease of cirrhosis of the liver 
with a daih loss of 10 Gm of protein into ascitic fluid over a seven month period 
without .m\ lowering of plasma proteins ■^^adden and associates'** found that 
sterile abscesses produced In tnrpenlmc m lij poprotcinemic dogs have a retard 
mg effect on protein sv nthesis 

Eiccs'u c protein loss Serious loss of protein maj occur in nephritis where 
large amounts of albumin leave the circulation, producing, if severe enough, a 
marked hvpoproteinemia I^al losses of protein from burns Idood and plasma 
loss from open wounds internal bleeding, and suppuration such as Lmpvcma oi 
peritonitis, mav be of major masnitndc and constitute a nal drain on a patient s 
protein stores 

After trauma, mainh fractnrts CutlilMirtsoii'’ « first poiiitc<l out that 
there k a marked increased unnarj nrtmzeiv exeietiou Disuse .vtiupbv, a\ 
though It pioduccd an undoubted but small loss of nitiogen could not wholh 
account for tlicso changes as the loss of sulistanee was not wlmllv confined to 
the area of trauma This traumatic catabolism m man reached its maximum 
toward the end of the first week after mjatv and then slowk deehned With 
severe injuries tlic ingistion of a diet neh in protein and m caloiics did not 
maintain nitrogen equilibrium at the height of the catabolic process althout-b 
It did decrease the extent of the nitrogen losses After trauma there appear 
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lejns tikp tip flic ns/cd nifro^'tji first tlicii pj i<1iiiill\ Jet it po to other pro 
toms until oMiitinllt iliort is nii ii{iiililtriimi of nil flip {iniltm of tlie hoil' 
Miiiclc niipiiciitlt IS (oinpifsdl of iidt jmifiiiis, sonic icii tin? si ml' 

"ilh ilictnri nitropcn iiiid oiltprs nutiiip \ir» ra[i|[lh 

lltinmulis ind isomi ifts^ filt tii it tin iliscrsp itip' Ixtwicti the two mcws 
tint of I’oliii and tiint ot ShmiilKinur mix not he so prent if one considers 
tlit reicfixitj of xiriotis piotiim fiom a tiiuntiliitixr ritliir than a qualitative 
MOW point Inic nil oipaii prntiiiis mux l«* iiixolxid, tliox iinx react at dilTcr 
ent ntis IlorsooK ind t)ii!H)ii<>n^' siipjjislid tint tin Iilnli or nsirxe protein 
nn\ Ik dislin^iiisliod not |>rii nriis l»x its difiV tx iiti in (omposition, lint rather 
In its liK iiion 'sonif «iipiMs tin |ix«r'* iiilistine nnd kidiiix ‘ clnnpe iii size 
and pnifi in mnlint ipiuhK xxitli fasting uml xxitli tlnnj;es in It'd of IjocIx 
pnifeiii Tin laliik pnitdR iinx tloitfott ans< m tin lonrse of a fast nt first 
from flu Milrstame of tin more Idnic orpins 

r<7i(sft of I'lntan Ih/icunn/ tw Siire/icof /’ofirn/*- 

I’rolulilx tin HUM <omnion puisi r>f piotiin dificienc' m 
siirpiPil pitioiits IS siniph stirxntion t)ft«ii tin* is due to ii disease j't{»ccx.s 
tint prt'cnts tin Old ituisiioii of f.Kx] tjirnnonn nhoiit the oril eaxm, 
esojiliapenl lesions Imtli mophsin nnd mil irnnntoix nnd ohstriiction to the 
pistiie outkt dm iitln r to riKinnni i or stin tine aie ninoiip tin com 

moil nlTitidcrs Ml too fnitmiilh liowixn Itxanst n ilisi isp jiroeiss has pr'- 
eluded the use of solid foo<l tin paiieni or Ins idxisors Imxo Ikcii at fault Id 
the mjmlinoiis elione of .1 liqimi diit Xjireo'^Mias xerx ahh shown xxhat ein 
he ni eomplislird with li|iiid diets (ontaininp Inrpe <|iiintitiis of protein 

Iluiiswortli ” Piiililx itson ** I Imin” and others*' hiXi juuntcil nut (hat 
protPiii starxatioii lends tc nnonsm nnd nstlniiii nnd thus a \nious excle It'a^ 
well hi isiildislnd With resumption of )iosiiiv< lutnu'cn hahnee either hx 
oral or piieiitei il piotiiti tiedm/ n ntuni of i|>}Htit( ind a fulmp of "*11 
lioinz liaxt licen noteii turn md npnm hx theniitlior 

lltired at sm iition Mtet<d ilisori tion of initiitioush alitjiiati protein 
max he ciiualh at f uilf in piodii<in„ n piitiin of nnlmitiitnn iml protein de 
plctnin Inadeqii ite nl sorption often xxill «>eeur in dianln i uleiratnc colitis 
^istrojejiinal eoln fi'tidi witl in fistulas of the small iiitrsliin Incnased oral 
lutahe of piotein iii tins croup oltin xxill j xraniid (he loss and n loiirsc must he 
had to parenteral a<lm»iistr Jtion of eiibilndrid md )iofiin to replace the 
mail ed losses 


Chances in the castmintr stin i] niueosi it ter sf ux iiioii Ji ue 1>p< ii noted hx 
Iiekson Sun’*" ui i histoli>cip stmlx of the small intesfina) miieosa after 
stirxation noted atrojiln and si m 'hiiic « f tin tips of the ininosil xilh "Most 
noticeable chances wiie in Ihi rliicKhnum and apjei jejiinuin Ri^emriiion of 
the xilti could he ilcmonslrafcd tin liimrs aftri pifw line If tlie nlhis did not 
rc^'enirate the aiiininl would imt tat ind dratli msmd faKock”* writine 
onnass staixatum in < lim i iiot.d irnikid loss ot 1 1 tin with dniilua nnd 
a leiidenex to pass fend im dteicd in tiu stool ( on and ( on’" fo'U'd chieose 
and fnietosc to he nhsnrhed more slriwlx in i its after a fort' ei.'ht hour fist 
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thill after a twenU four hour fast Vt a meeting of t!ic Rojal Societj of 
Aledicinc m 1943 Alagcc’*' itateil that in the tennitnl stages of start ation 
m man a corioas and persistent dmihea iMth T'hc onset 

of these stmptoms intanahh presaged a fatal end m spite of treatment He 
felt that there is a progressne decline m efficieiiet of absorption as the process 
of fasting IS increased At the same meeting Cnlhbertsoii”‘ stated that there 
IS reason" to holiote that m start ation the alimentan ciirtmes mu share m 
the gcncnl 1 totem dcplcUou and that the potter to digest ttill thcitfoie heeonie 
affected In contrast to the impression that there might Ic loal interference 
with intestinal absoriition in exticme startation it ttas the imi rcssiou of 
\au 2 han’'’ ttritmg of her etpeiKiicc in the tioatment of startation and mal 
nutrition at Belstii that best lesults were ohtaineil using laige dosis of shim 
milk orallt Simihrh Berger and associates’ after the liberation of Holland 
noted that protein digests giten orallt caused l»o diarrhea but host results m 
rcliabiUt ition obtained from a high caloric high prottm (300 fim ) bland diet 
guen orallt 

Altered protein sjiithesn In the presence of hipalic disease, pvotem syn 
thesis mat be impaired This i:> cspeciallt true m regard to albumin formation 
tctersal of the libunun globulin ratio bsing a common ftndin? in hepatitis and 
m portal cirrhosis In addition there tna> be large losses of protein jn 
ascitic fluid Datis and Blalock ‘ retiinied ascilie fluid intriteiioush to patients 
in order to leplaic protein losses Datis and Getzoff” proposed a nett classi 
ficatioii of htpoprotememias a pichepatic state ttherc there is insnfTlcicnt in 
take or poor absorption a hepatic state ttherc lupoprotcinemia is due to de 
creased hepatic stnthesis of protein and a jiosthcpatic state duo to e\cess pro 
tein lasts Barnett and associates.” reported a case of cirrhosis of the liver 
with a tlailt loss of 10 Om of protein into aseitie fluid oter a set on mouth penotl 
without aut lottenng of plasma proteins Madden and associates”* found that 
sterile abscesses produced bj turpentine m hjpoproteinemic dogs hate a retard 
ing effect on protein stnthesis 

Excesw c protein loss Senom loss of protein maj occur in nej hntis where 
large amounts of albumin leave the circulation producing if severe enough a 
marked ht poproteinenm I oral losses of protein from burns blood and plasma 
Ions from oj cn wounds inttmal lkedin<» and suppuration such as tmptLma or 
I eritonitis mat 1 c of major magnitude and constitute a re il dram on a patient s 
I rotein stores 

\fter trauma mamh fraetuns Cuthbertson” " first pmiitel out that 
thtre H a marUd mcrcastd unnart nitre "eii eveietion Disuse itropht al 
though It produce I an undoubted but smaU loss of nitrogen coull not whollj 
account for these changes as the loss of sni stance was not wholh confined to 
the area of trauma This traumatic catabolism m man reached its maximum 
toward the end of the first wpcl aftir injim and then slowh declined Mith 
severe injuries the uwstmn of a diet neh in protein and in calorics did not 
maintain nitrogen equilibrium at the height of the catabolic process althou'’h 
It did decrease the extent of the nitro'^n losses \fter trauma there appeare 
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1(1 }i( n siiiiiil ifKrd*!! nf (tttlinlisni of jurticiihr to moit tif 

<nlnM('<i1 nutobolisni of Hu npiir prtHVss* 

I ucidn'^^ niorUd men tsnl unfMO ni(n»/CH cvmltoft after bums roj’C 
iitul toMorkers’* stii(h(ri„' tlio «f inemvil iintnn nitro.'iti excretion 

iftir burns foiimJ it uns not nwxiiUtl nith an ijirn isoi! pot excretion 

iihJ ooik iI tint tin (xm'sn nitni^ii txircU<l elnl not (onic from cellular 
linnkdoHii TIka fiumti tin loss of nitro/di in tbe nrini to l»< no pmter 
111 tin s( icuh lull III <I til til III ihp miliih Ininnii (*ruft and I’< Icrs*’ npiricd 
till uritiiirv iiiiro.’in loss aftir hiirns l« N sulKt.ininlli rciliut.l In iiicliisioii 
of 1 per uni iiulliuuiiiu in tin dut sii/i;hin/ loiilinmlorji iiidtuu to an 
earlier sii»»„c<!titin li\ I iiililirtsnu' tint tlic iiKinsoil iirnnn citalwlism of 
protein lifter tniinii ms in rrspoiiM to a dim'iiiil In flic Ixxli for certain 
Kee niiniio .mds lor npur pnrjHKis iiui so nmUrs tin In iliii^ jirtKivs inrK 
p( adiJit of dll )/in mlro.tn Jlrimsi/iw// a/nJ ussoi Mfi-s’* Auj/ifJ tint po'fopen 
fm iiitro^on loss lion no lehtion to tin t»|H of iIjm «si luit ntlicr «t-s rchf*d 
onh tn till Idictli of time tiirpitnnt ui'< «lipritnl of foo<| ‘•niuJirlv t o Tm 
nnd nssointis*'’ f«lt lint ita primipi) < uist of niiin.'cn bsi in postopiro 
•lu iHtntits is stareTtidii 1 lii.li nitn>/<(i intatp of protein tfiffust 

tniiiiln indiiellin..' iiitcxtiinl tiilu tln\ niniriid positiic iiilrotriii bilanee can 
Ik olitiitiiil ditrintr the |kOst»p( i iti\< (nrmi ]|]siniis.si ti ind nssocutcf'*' 
npoitid tint In piiopetilm iii/isiion oi eonsnUialiU niiioiints of prutiin m 
piticiils iMtIi i^nstrii (iiiur snnnis di^ms of l,\j ipiotetnomi i rm li pn 
vinfed (luring tlic postniinfiu [hiuhI of ne^otivt lutro^m lidinco 

lion inl and ivih nips' ' ln\e ripoitisl numcntid iiniun nttrocm los^o’ 
n/lir simple Inttiius i< ipIhiii' n p«ak in *n dus and lislinir ii/i to 3 > das-s 
I'ttcrs' * and Biininc niiil eonoikiiN" Mi tint a |i< litln miti aflrr injurv or 
an inntc inftctKin suffers protiin dipiciion mIikIi < mnot Ik pnuiifpd On 
tlio otlnr liiiid a nnlnimrislicd md protuii dcpl.ml mdnuhiil i.m summon 
<vrf 1 I 7 J PoiiM/iat/u pwcKssis thit luinut hint to ntifi/i frotiiii for nronsfrne 
iton of tissues 


.. Ml tiiat li'p< dbiiiinr..- 

lit tissii pKitPiN diplitimi josliiijtin^ 

I tot il SI Him idluiiiiiii til I ' 


{■ffcctiiif I’roiciu Jhfi4ii»i 1 / III sun/icat /’oliints 

// I/I ojiii tciiii mill In tilt piott in tlcfieit lit imniil mil lu man this de 
ficieiies Is iniriorcd in ibi liliml pniti iiis In a till in Hu illiiimin fraction 
Tins « IS Hell dtmoiisti ited In ^\«(kIi nit] li is Icon tmifirmul in otliei 
vcsti-'otors ' " ' ■** ‘sijliir md isswiitts 

< in lie nsiiJ ^s a i/ii jiirit iln 

tint for esd' -ii im of fhii_ 

eominnt dniiA m tbe smu dimti ii ol «» i m «t tissue j niteiu Msdden 
an(J Whipple'” In'c shown tint whih thi restm st inx ol piotnii ixist s 
hjpoprotemenne dog iidJ pnxlan piot»m »ii a protein free eliet 

Wmb”' touad that on icfttdin-' a protein elefieient dojr there etas n slow re 
turn of plasm i pmtems to noinnl sii/ftistinj tl at rephiiisliment of ll e oiaan 
responsible for formation of xllnimin must tal t i hee h ton i use of circiilitinfr 
nKsma alkimm otcnis This ra.sfcimsm is ippaitnth at pb. mtb mlrnenous 
plasma mteioiis also for Hu- ri® I’hama proteins foUomnp sod, nralt.|.le 
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traivsfusions is ^ctn ffrulual and sloiv •* lu coiilrM tc tlie fill m the 
-ilbumm fraction the serum globulins umim rcbtnolj unchanged m protein 
depletion*'* Zeldis and as-,octatcs' * felt the serum ^lohiilms enjoj prior do 
mands on the total aiaihble pool of Iwdj proteins under smh emergenej con 


Blood lolitmc Singk or c\cn multiple determinations of phsma, protein 
le\els maj be misleading uithoiit dita on total plasma and blood aolume * That 
there is a fall in blood \oliime with protein depletion was first i>ointcd out b\ 
Lhaiig’* who felt tint the plasma proteins had n regulator! eftect on Mood 
\olunie Melnich and CowgiU'” smiilarU fUt tliat the plasma proteins had i 
re-ndatoiN effect on the plasma aolumc but onlj m so far as the red Moml 
ciU %oUinu. remained constant Others* *** *" *’ ha\e pointed out the 

existence of a contneted plasma aolumc m stariation and deficiencj states 
\bbott and associates ‘ on the other hand haie demonstrated a rise m plasma 
lolume m the postbnrn shwk phase that pcrsisteil from fortj to ninel> dajs 
This howeier is not comparable to the start ition state mentioned prtviouslj 
There appears to be a reciprocal airan^cmcnt between red cell tolume and 
plasma tolume for increases m red cell mass will tend to decrease the plasma 
tolume to keep the total blood tolume relatitclt constant" In anemias 
on the other hand there ma> be a real as well as an apparent incnasc m plasma 
tolume* 

Edema btarhng'” first stressed the significance of the osmotic prossme 
of the plasma proteins m draw mg tissue fluid into the eapillanes Present daj 
theories of edema formation are Mill cNplaimd on the basis of his thcort The 
major osmotic effect of the plasma proteins * ’ was found to reside with the 
albumin fraction which because of its smaller molecular weight, is four times 
as actite osmotieallt as the globulin fraction Mooro and \ an Sltlc"* post 
ulateil a critical letel of total protein of 5 5 Gm per cent or of alhunin of 2 5 
bm per cent or o plasma specific gratitj of 1 023 below which edema will occur 
Bt tart ni» the letel of sodium chloride mtahe exception to the rule occurred 
Weech and associates " similarly shotted htpoproleincmia to be associated with 
edema lloweter thej noted that a lower letel of plasma piotcin was niccs 
sart to produce edema after plasmapheresis than after nutritional deficienct 
Chnicallx the effect of lar,.e salt and fluid intake as well as h\ poprotemcmia 
in producing j ostnpcratne edema was first stressed bj Tones and Eaton’®’ 
Mso thet postulated that edema mat be a cause of stomal obstruction in gastro 
cntcrostomt during the carlt pontoperatiTe phase Rat dm'*® later pointed out 
the same eonclilion and in addition felt that lijpoproteinemia reduced the gastric 
emptttng tune prolnblt because of edema of the gut wall **‘ This later findin" 
could not Ik eonfirmcl b\ Beams and associates” who could not demonstrate 
int roentgenologic change in gastric motiUtt ttilK edema 

Iner fnntUon In 1914 Opie and Alford”® *» studting the effect of 
chloroform on the liter noted that the incidence of hepatic necrosts could be 
reduced after a hi-h carbohjdrate diet while a hi-h fat diet maternlh increased 
the suseeptibilitt of the animal to detelop liter necrosis T atcr Da\ is and asso 
mtes” » noted regeneration ol liter tissue on a carl oht drate diet alone tko 
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tln'\ tint nfttr dildnifoi-m .mesthisia wh<ii siiinr wa» pi'en thcrt 

wus mtuli !ov. iiruian Ifi^s tUm uIkh Mi»ar %v.\s v-itlwUl Thcj po^t 

iilntc'l tJnt tin Imidienl otiMnid frum Mi_'ir ''as duo td its * protein 

sianiip olTut \ siinilar <^>rt n is n iMrtrtl iti lOIG Dift nml co-wori^ets'' 

III 10 50 tifildsolimnll Vnrs. anti * workiiiii uitli nts demonstratoil 

thvltK tiiaj'ir pniti f tnni ifTonloil tht luor tn iiijitr' li> cMorororm was related 
to its jirotcui t out' lit Tht \ il« liKitistnted i |»r« 4 rrssi\ p inrria«e of Ii\t r iiecrosu 
iftcr elilorofmtii ntuslhisu is Ihi liM.r fit tniitont mcron'i<l A liidi concen 
trition of )ii|niii ^l\u_iii j.r v fiilwl |a coiifi r aii' <1 k cnuble protctlion 
riu liMi (ljinii};( iiuiiiiM«l with the lijnd coiiKnt iiulepLiiihiit of the pljeoseH 
loiitiiit \\li'iti\ir Imufit deriMiI frrnn phooptii «iis obtained In Mrtm of its 
loihniip fit""* I'loieiii on tin otlur Inm! jirodiieed real protiction A 
hull {iiotein int iko inini to cliloroforiii anosthosn nnrkedti rotiiced the incv 
ihjict. of luir iiciiosis c\iii lit tliusp lutrs with a Inch lipid content The 
iri]urioiis effect of fastinff \\ is l>«lie\ed lo Ih. due to its depletion of the protein 
StOl'C'J 

MiMcr uid nssoei Ills"* '• dmunistmted in protiiii iKplrted clojj tint a 
siiu'le protein fudiiip In mouth pi isma pioitin intri'enoitsl,\ or mcthionme and 
esstnie tttiv I' the cITuti'e apciu in llm action nriunehi'is niid associates’ 
and ot! ecs'" lia'c n lelnd '•iiiiiHr conciiisions Hnrrison and Tons’* hate 
slwinn III lats lint the Iner wiisht ripulK deereases dnrmp short jicnoils of 
fastinp njtli tin. nnjoi loss home piotem ( n«ein and 1101111111111111 fctdints 
Vicrc cfCcetite in retiliiin? this loss Ilowcxer from the time lucovsin to do 
thia tint tell tint liter |»roteiii ms not lestond lo its oripiinl le\cl until after 
the lost liodt pioletii li id Ik in n pi iced Tsin tVen I»i *'” stressed the effeet 
Qt ehoUstorol nlneli unifoimh ciiisid n huhor total hscr lipid content than 
otdinirj fit This effi ct toiihl not l»e precc nil d eiitm h be hipli protein intikc 


7*csi«|inif III inftclion and trauma In Muldcn and Whipples’” espen 
inents of prodiieitu' prntem dephlion it ms enrU appreented tint hjpopto- 
ttiiieniK dops nm miidi W resist int to infection ind to tn\u ipenls Siko'” 
sotkiii^ ’Avfh white nts poneJiided tint nnimiUon 1 inch protein diet were more 
icsistaut to j iieniiioeiM I MS mfeetimi thin 1 emitiol ^irnij> ot aiiiiiijls whtrias 
iiumils on ii lowi r proti in diet »i re hss rr^isimt to the simo orpiinsni Further 
i\idencc. ot iiiilniitntioii rcslneinir resistime to lufcctum cm ho noted from the 
uscrcasicl iiuidcnec of oetive fiiWrtiilosis m Iiin>t>ein toniitnes sfter World 
War I and iffnn it the present time < nnnon and liis cowortii-s in n sviies 
of pipeis** stressed the imfwrtinec of good protein resenis fur lornntion of 
Aotiiilin and intilKilcs In hstKipioteinemie rihhits In ihmoiistrated a di 
ficiencs of antdvodies” That dietars niiiogeii participates in foimition of 
miihodirs his hicn shown with isotopic nitrogen h\ Sehoenheimcr ind isso 
entes In the foregoing discussion U was shown there is {rood e'lclenee to 


hclieie tint pioteiii depletion is assoented with *i rleneasecl blood lolume In 
h'jioproteiiicjTiic dogs Hi'dtn ind issociites’*' demonstrated n 67 per cent 
jnercase in snsceptihiliti to hemorrhvic shock 

Wmnul ludloig In lOW OHtk** working on dogs showed (hit the hg 
phase in woMnd Uahng was markedh shortened with a high protein diet 
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nar%ej and IIov.es, isorkiQg on stomack Vkounds m rats found no change in 
the lag reriod but did note that once growth had started its rate was noticeablj 
incretacd bv a high protein diet Thompson and associates Hartzell and 
associates” and A. 0 AMiipple*'* wrote of the impoitance of adequate protein 
stores for wound hoaluig and of the high incidence of wound disruption in 
hjpoproteuiemic patients Thompson and coworivcrs”* noted an accelerated 
decline m tensile strength of catgut m hjpoprotemetme dogs and recommended 
that silk be used m its place V decreased formation of callus m InTopro 
teinemic dogs was repotted by Rhoads and Kasioskns ** 

In snraman it can be said that the effects of protem deprivation arc 
legion In the past related clmieal conditions such as piilmonarj edema fail 
lire of wounds and anastomoses to heil sepsis hei atorinal sindrome and a 
poor response to operatue trauma and anesthesia tna\ ha\c been dismissed as 
unaioidablc complications Such conditions howeicr are not distantlj related 
to the effects of protein dcpmation It has lieen ouU m recent sears when 
surgeons ha\e concerned tbcmsclvcs with phases of the patient s care in addition 
to good operative technique that operative mortalities Jjaio declined It is not 
the operation per se Init one of its complieaiions arliicli prolongs convalescence 
and often ends fatallj In uncomplicated major operatne cases the patients 
are readi for dismissal from the hospital in four to five dijs A smooth un 
oompheated con%a1eseen.ee should be the goal toward wliieli the surgeon eoihatks 
on each ease In attaining that goal attention to manj details is necessarj 
one of which should be an effort to correct (he protem deficient state in poorh 
nourished patients 


rnp RELATION «ini of hemogiouin jiftiboci'M to nopi trotels metabollsm 


In normal man there is a eoatiniious destruction of erjthroeites and a 
continuous repleni->hmciit of new rod blood cells from the liematopoietic tissue 
\n equilibrium between these proces-,os in Jioalth maintains the hemoglohm 
level at around 15 Otn per cent Man\ studies of the aacrage life of the red 
Wood cell have been imde B% sclectnc agglutination of donor red blood cells 
m a recipients circulation and from the rate of their disappearance Ashbj® 
and others*’ *'’* concluded that the survival time of transfused er\"throcvtcs 
ma% vary from 50 to 120 dajs From a studj of bilirubin and urobilinogen 
excretion Hawkins and AA hippie** and others*®* found similar results '^hemin 
and Hitlenl erg**’ fed gl\cinc eontainin*» isotopic nitrogen thus incorpirating 
It into the heme fraction of hemoglobin They concluded that the a\er gp life 
of the red blood cell was 12o davs Other studies'* using radioactne iron 
incorporated into the red blood cell were nonconchisnc in determining the life 
of the erythrocyte for no change m the amount of radioactive iron m the cir 
dilating red blood ceUs could be noted after 120 days It was felt that the iron 
liberated by the breakdown of ted Wood cells was prompth reutilized m the 
formation of new red blood cells Hence no change could 1 e detected m the 
circulating lead of radioactive iron 


The netnal site of destructio n of red hlool cells is not char Three nossi 
lihties exist fragmentation Hows and Robert 



s(«i' 0 I ' < * sjate {flit of ml Wootl ctJls wjiilf frcifucnt in (he 

<lo^' uU mil ituinca jns sliRlit m inin rhesus mniilvt\, niui rablnt They 
(md no suiiport for tlit Ihesis of iKinnlvtii ihstruetioii of rr'lhroc'tcs nnJ feci 
Uid ihc puiicipal IK ins nf ml IiUkkI toll dcstruttioii is hv fnicmcntstion of 
orj tliroii tps in the cinulstion iIih to nt'inf' of i|ic tills ntid to the stress and 
strim thci are snljeeted to in tfwir pasRsxc throu'^h flic hlooil icssJs and 
eii'illincs Fragments of xinom ]>ortians of red blood tills tan be obsincd 
in the einnlition and t$Ks» in Inm are ninnicd In the rcticulocndotheliol 
swtoni In siimtinnziiv the pniailiiig sicns on the fate of the liberated 
bomo^lobin lions in 1^2d* * itHeil that the henioglohin nas hroWcii up into 
gJobin fbe fate of uliieh uas itrihtiouti info Inliriibifi, nhiefi nns escreted in 
th( bib and into an iron eoiitunii'ij; MiWaiiee vihith ivas retained b\ the bixli 
and passibh utili/ul Is.iits‘” in 19T7 stated tint the cnnecpls of red blood 
cell destriatinn win niielnnsid smee th< pii>ers of lions 

\l>inrcntl\ the hrnuulolMU*" of the iiitnet ud blood nil docs not parlici 
[Mfi in the n[)id niterrlnuge of amide groups ns do the jiroteins of the rc 
ni iimler of ilie Iio0\ It sums to Inio a sepnntc and shwer tielo of s\n 
tliesis and distniMion linn the other IkkIi proteins llnhn and associates’' 
end \Miiiii>l< and Slitimii and KiKeuberg” Inic slionn tint the hemoglobin 
of the rid blood cell npparnitU remsins inlsct as long ns the cell esists and 
wmihrli Its eoin/o/icnl mm is not subject lo pb'swJiemiesl tinnee for the 
liti sp in of the erythroej te "NMien the re<l bloo<l cell is distroied the iron u 
rctsimd bi the bodi and ruitilued for new liomoslobm fonmtion" possibli 
more prompth llnii iron in slongi** ” nml temmh in pnfiienie to dw-tiri 
iron 

Itomi in lO/N “ llttit erpi r/mental plethon iini bsit s depress 

ing efTcet on lioiii ifopoiesis Ikiieott and Dotiulas” m lOio found tint just ns 
nnemn < in 1 1 a stimidiis to led Mood cell formition evecss eirculntina ml 
blood cells cm li n slnmilns to rid Idowl cell distrmtion in nn effort b% the 
bode to idjiist to I normal status Tins problem was n^iin studied b\ Kobett 
son md Hous' ® in lOlT who gue ilnili transfusions of whole blood to rabbits 
Tboi were not ibl* to i>ro(Jiitc pVlhnm imiformK twit m sonio animits hemo 
clobin leiels up to I'm per cent of normni ooeurred ('oneomitont with the 
produermn of pletlinri i deerense of letKiilocjtcs in the eirculnting blood 
ocnirrcd niul olfen thei coinpIeleK disappenred to mppear ngnin onh when 
the hemoglotun icUirniil to normil leiels Rone marrow biopsies smuHHi 
showed a marl cd deernsi in the iiiimtnr of ntieidoci tes 

In 193G hJelnich md issixiites’*' stated that the slow eontimious brenh 
down of injected red blood cells after plasmapUoresis experiments lilierated 
globin which is complcteli metabolize 1 similar to dictnrj protein and in so 
dotn" it erased the nmino acid defieitnci of gliadin 

In n seiies of papiJs /(cintli pnlilished In Strumin and assoenfri.'’” "• 
the claim was made tint globin prepaml In estracorporeal hemoh sis of en thro 
cites can be puen parmtcralh with good utilization Tbev felt tint it could be 
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comerted to plasma protein, eiimR a 90 Gm increase of plasma protein after 
admimstcrmR 2C0 Gm of globm or a three to one comersion ratio 

In 1935 Pommorenke and associates”* aoAing m ‘Whipple’s laboratorj, 
reported that hemoglobin and globm conW not be utilircd hj the bodi Tbej 
administered do? hemoglobin intrasenousK to dogs and noted increased urimrj 
nitrogen excretion cfinixalent to the amount of hemoglobin nitrogen adminis 
tered'^ Similarlv Madden and to noTkers” stated that lakcd red blood cells 
afforded Uttle if anj material for plasma protem formation «ben gnen intra 
lenoush T!ie\ found no increased plasma piotcin formation when red blood 
cells MCie gi\en intraienouslv m addition to a basil diet In later papers”* 
141 ««» i«» !i» ii» from the same lilmratorj, lioweicr, it is reported that heino 
globin and hemoglobin digests gncn intrasenousU and pirentcralh will support 
nitrogen bahnee and produce new plasmn protein 
Whipple writing in 1942’** stated 

Hemoglobin m it« prolui'lion msv «lriw on the |h«T>t protein but hcnioglobm 
Stan la apnrt in tl • protein eeonoitiy attil Ooe* om contribute freelj to the protein 
pool On the other hanl the bol> guar Is jcalousl* the fabrication of hemoglobin 
anl pven a real neel for both plasma protein and benieglobin tlie protein flow 
taaOTS Yicinoglnbin wind nnler tle»e urcnmatanna »» tdwaaa ^ i jitnceil tn more 
abundanee than ph'aia | roteins 

In 1944 ■\\'Tiipplc and Madden*'* wrote 

Ilemoglol in cannot to* eontribule<l to the holy protein pool except wIen the re I 
blood cell )« brohen IlemoglobiD is then raret suj pleniented, nnd recast 
into ae« protein lepcnJing upon tie b >J\ neel« «n I much of tlie revnel hemo 
gloVm or globin inns eontnbote to the tuillms plt'ciin protein 

In 1933 Daft** ** demonstrated that under conditions of protein stars alion 
the anomic dog can fabricate new hemoglobin from its own bodj proteins This 
IS associated with a decrease unnin nitrogen excretion o\er similar nonanemie 
periods Later Hahn and \?hipp1e** pointed out that limitation of protein 
intake ercntiiallv will limit the formation of globm and thus cut down the for 
mation of hemoglobin Sime the body tan manufaclxire unlimited riuantities 
of porpinrin pigment the limiting factors in hemoglobin formation arc iron 
and protein Similarli Orten and Orten*** and others ”* showed that a low 
protein diet produced anemia whereas an isoealonc diet liigh in protein re 
suited in normal hemoglobin leads Thei felt that protein building blocks 
are not arailablo for hemoglobin smtbesis under conditions of protein’ starva 
tion Tavlor and Ljtle'" found that in patients, both In poproteinemjc and 
anemic infusions of red blood cells resulted in a definite rise of plasma pro 
teins ThLs the\ attributed to a sparing effect on protein which otherwise would 
base Ww used for hemoglobin lomation In 1946 Rolnehcit Robbins and as 
soentes”* strew, 1 the point tint in doubl> depleted dogs (hjpoproteincmic 
and anemic) hemoglobin is alwxss prodvieed more aliundamL than and often 
It the expense of phsma proteins 

From tlie foregoing disenssion it mas lie swrnused that hemoglobin for 
tmlion constitutes a real dram on the protein stores of the bods, and will eon 
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tinitc c\cn in the fasim/ state and at the expense of phsirn proteins Also 
ns rul Iilood eclls arc Ininfj «Kstro\««I the pmteins of flic Itberitcd hcmoslotiin 
me made inaitiblc to the pmcril IkxU pool of pnitnns for whateser use is 
most iirsjcnt nt the moment From n iiulritinual auwjioint tlic administration 
of whole blood trausfiiMons ofTtrs seven! nvsnues of benefit to the overall pro- 
tein ecommu of the Imds First jirotein from the bodi stores which would 
ln\o, bs piioritv, bem ns<d for t'liildiiitr benio^IolMn iinv now liccomc available 
for other purposes 'teeond tin plasmt protdiis eontaincil in tlie whole blood 
arc available for use in the liodv eionomv and thtril as llie total circtiHtms 
licmonlobm or red cell mass is iinn istd ninn rtd bbxNl ec!l> will be dcstro'ed 
il iih liberating llnir eniitanud lieinojolmi the proton rif wliieli aNo icenme' 
mildde forpenerd IhxIv utilization 

< OSsinmvTIOXs 1\ IHOTIIS l(FJI..ItLMlST tiihivi v \M' 

Ki \rnnvi\Tin\ «i Ttip iRonii si 

Tin aviru’t adult iti heilth wlmi ftd iu|ti|uitv <niiTilities of carlxdivdratc 
and nil a protein free diet vviJl dtvieie fn>in 4 to 0 liiii of iiiiropcn ptr djv in 
the urim. *’ 1 Ins amount is npiiv ilciii to to 57 '< Om of jirotcin In 

addition if oral ficduips nrc beinp takui up to II) jt cent of the inei'tcd 
nitropon imv iinniullv U e\ori.t«l m flic siooK witlimit diarrhea'** Chitten 
den’ proposed 0(5' Om of protein per kilopi im IhmIv wiiplit as nil adequate 
protein intake for a hedtliv nun To on ate an adtqinte margin of safetv 
most roeoTiimendations nn place<l on a hiclier hvel of protein intake The 
I eapiie of Nations * ruoinnienditioii was sit it ] i.ni of pnitcin per kilogram 
of hiidv wci.'Iit pci <tiv \ simihr fi^iiie vvas rcjxjihil bv rntfiFurfson** an! 
liv tlie National niseartli < oiiiicil'** wiili the ndde<l iieotnimndation tint one 
tliird to oin half of the proti in mfal i U of animal origin and the remainder of 
\cpilild< I’Mpni Tins is m leeognition of the tiet that proteins of antmjl 
mum an mon oimjleti m cssinfiil ammo aids Tor replaei meiit thernpv 
when the protitn sintis of iJie Imilv an dvphtcil amounts of protim in tlie 
order af rni/nifHde of two to four times tJiK fiptire m n Ite l>tfi(fie/il*' *"* and 
iililized 

Tlie spaiina cfTict of carlwhjdntc on thi IkhIv <nnMiin[itiim of its own 
protein or on ingested protetn hv, licefl attested to in mmi authors Land 
erpen"* in 1901 allowed that nrinan nitHipen eseretmn is nnikedlv lediirrd 
on a rich niboliv (Irate diet ^imilirh Cafhirl sliow'd tint uiinnv nitrogen 
excretion js Jess when earlmhvdnte is ennsiimed fliin iimb run htioiis vf total 
fastinp SlnlTer and O'olcnnii'’* reported o loeieas«il iiitiopen Jnss with tv 
phoid fever w/ieir t h/pfi drtte tat^ktr k amttrt} It nlfft. on tiV pn> 

tern sparing action of caiboindratc in 1*119 Dims Hall m I \\ liipi>I( posfii 
latcd two possible nx elianisins for its action one bv cnnsi n ing lie ind prod 
wets of \uotein catabolism and the other bv sjarmp the autoivsis of protein 
Thev felt tint botli actions miv oeeiii When sufliinnf r irb )liv(1i-at( is avail 
vbli. tor tnit '\ ici|iiiuiiiei)ts protein ratal olisin is ndincd n i mmimniu In 
tli'e\l sence of stiffieicnt earliolisdrite protein <aii Ik* used toi .nergv piirioses 
mrt IS rf ™> '• ** ti.i- 
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ntio - More rocenth otIic^ ” hi'** ittfstc.l to tl.e protein spnnn^ 

iction of eniliolndr'ito and to the ittimment of ineinsica nittogcn retention 
when protein IS gnen m eoiijunction with i lu-h s«^ir intiKi preferibh at the 
same time Daft and aaaoeiatca' sui^ted that pos«sihh iiotcin mto'iication 
can occur Tlie\ noted eacesane imnan nitrogen «\cretinn when large doses 
of protein alone arerc adnnnistercit U was possible to picMUt this excess loss 
of lutiocui In feeding adciimtc eirJiohadnte and fat with the protein Flmaii 
and co-worUrs” reecutU stated tint nitrogen rettntioii can occur with a siiffi 
iicnth hidi nitiogcii intake md an midequatc caloric intake with the tdoiic 
dcfieit hung made up hi hods fit This is m toiitridistmclioii to icpoits b\ 

I andei^in'” and Cathart” eaili in this centurj who luted iiuilIi pooiei 
iiitro en retention when fat was siilistitwtcd for cjrbolii dratc in the diet 

In 193 I Kochakion and ‘Muriin*’* demonstnted that male sex horinont.s 
extracted from urine eonstantl) led to mtro,.ui retention when administered 
to castrated do"s Kemon and associates”’ "** noted that tcstostcione led to 
increased nitro-’en icteution and dccreasul unniia nitrogiii excietion in nor 
mal men as well as m eunuchouls aUUough to a leaser extent m the former Om. 
normal aoun? woman re«poudc*l m a similar fishion Thci fee! the effect is 
related to the btimuliis to growth associated with pnlirti ^imihi results ate 
reported b\ \! els and co worktrs * ^Ihriglii* lias postulated that the adrenal 
gland produces an N oi protein analiolic hoimone and an S or su'ar o: 
antianaholic hormone and that iiormalh these arc balaneed \ftor uijiin thort 
mai be a decreased excretion of N au<l an increased exciotion of S hor 
moue producing the increase I caiahoUsni of piotem di scribed earlier 

The exact amount of protein lephcemenl necessan prior to embarl ing 
on a major operative procedure cannot be stated categonealh Studies*®* in 
1936 reported that the percentage of weight loxs b\ the patient was a good 
indicator of the surgical risk of that piticnt Jle uported on fortj sesen pa 
ticnls with complicated peptic ulecr who wtie operated upon In twents nine 
patients who had lost less than 30 per cent of their boil\ weight there was one 
death a mortalits of 3 per cent wliereas in eighteen pitients who liad lost oser 
20 per cent of their bodv weight there were six deatlis a mortaliu of 33 per 
cent Narco'* on similar considerations (ostuliud pro^ressneh mereasinf' 
periods of prooperatnc dictars preparation the length of preparation being in 
direct proportion to the weight loss of the patient In exticme cases periods 
of prvopcratise preparation up to one month are xu<»"estcd 

Iloweier if tl o weight loss has 1 eeii chiefli from the fatti depots no himi 
will result 111 e\alu ituig weight loss one should souswlei the past dictan Ins 

ton IS well as the status of tlu latients nilnx-en lalance Smularh the 

state of hi Oration can effect weight figures \n as much as in per cent Com 
plcte replacement of the total protein loss is often iniiossihlo and not sen 
practical ( irtainh however positive nitrogen halanec should he estahhshed 
hvpoproteinetnia and liemo-lohin deficits eormtel and the mnlraoted blood 
volume that maj accompanv mnlmitiation restored to normal l.v the most pro 
pitious means l\ith a cooperative patient m whom no obstruction to the 
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esoi'lnsiis, stoimcli, or bowtl exists, or m whom no a'eniies of increasoil food 
Joss sdch ns ttlcerafnc coJifix, cxfernil intcstinn! or Kxstrojejunocolie OstuiT 
exists, onl fcctluv of a luffli I'rolcin, lush carlwhjdrate, and low fat diot is 
undoubtodlj the lx’s! aumic of siipplsinjt sitillj iiccdcil protein tor the 
Rroup of patients ns jiiit iiientioncil, m whotn tlie onl route ls not asatlable 
parentcnl feediii'' is iiecessarx 

It is iioxsiblc to MijtjiU pirciilcnl4 nil tbo es.sentnl fond rlcmetits water 
minrnls Mtamiiis, nrbohxdntes nid protein I’ossibh fnt blioiild lx inclmled 
111 tins frimiji** nid its ]tii«nt«nil administration bis bun iuioiii]ilishpd 
hut ns \ot tills mithnd Ins not mehed the stage of cliiiieil trial (nstnistomx 
or jcjiinostomx performed for foeilmg purposes and preliminarx fo a major 
surgieil jiroeediirL rrn\ bnxi i«re iiistnnces of usefulness liut this should not 
bo iKicss-irj often It Mibjeits « patient to the risk and diseomfort of an 
additional operation with its siiliswjuent i>criod of inercasid tirotein catabolism 
In ncoiilastic disnsis of the inlistuni trait it is not an iineommon occnrrcnti 
to return to the iKiritoncal ea'itx thne to four wuks after Iniiiig dont a 
jejunoitomv for fudmg puriKisis to fiiiil wliil was pi-eMoush a well locilized 
eaninonn Ins spread liejond Us original siti The liest time to cure caneer is 
at the initial opciation 

In the following seetions u wdl l>c shown that Uie iKisitiie nitrogen balance 
can bo achicxed b\ jiarailenil julminislntion of plasma proteins whole blood 
anil protein di_ists Alsu it will he shm n ilinl tlnse t nor risk patients who can 
not be prop md bx oral means tan l>o prepaml partnteralK and will withstand 
operations of mnjoi proportions with nsks not gioster tiian similar mirom 
plicated cases 

COSStOFBXTIONS Ot I llirNTHCVL TIIIKM \ 

The historj of pauntcrsl thcrapx dalis from JbJs whin Willuni Ilanex*'' 
disooiered the circulation Pr Wren (httr Sir f ImstopluD"' in 1G57 first 
injected rncdicimls into the teiiis ol aiiirails nn«l rtjiorfid his hndincs at one 
of the earh meetings of the Koxal Soeietx which ii id bun si irted m London 
in ICCl To Riclnid Lower also a numlicr of the Ro\ il Soc n t\ iiui stimulated 
by the work of llanev and Wrtn lielongs tin tredit tor gnmg the first lilood 
transfusion from dog to dog jn Febm irt lOCb On* vearlifer Ji in Denis of 
irontpelliei and I'htsicnn to I oijis \I\ puismd snnil u (Npiinnuits and on 
June 15 10G7 lu tianstused into a Ixn ot I'i teii'< ’i ouiius nl lamb s Mood 
with no untoMjr*! ofTcet \s miRlit hate Iwtn expicled wlicn lliiso attempts 
of trinsfusinj animal blood into min lontimiel fat ihties ouiirnd md in 1070 
a writ appeared spicifictllt probibittns the ojk ration of transfnsi )W m France 
Similarlj in 167S an edict of railianiciit appeared spoeifiealli pr dnbititig the 
operation of trinstusion m Pngland On Dec 22 1818 Taims Blundell" 
cate the first blood transfusion from man to man Out of ten tiansfiisions 
giten by Blundell four were siieeessfni Before blood fniisfusu ns could be 
rendered safe and be performed with rclatm case and lispitch it i-cmaiiied 
for the work of T.andsteiner' ‘ to demonstrate the tour blood groups in man 
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■.nd for 1 to olfcr i.i cfflcicnt. p.acl.cnl means of aaoidras coodn 

htioii of hlood lij the ii«e of soilmm citrate solution 

The first mtnienous injection of saline sohitton was made l)j Thomas 
LattV'* m 1S31 foi trcitment of the dehjdntioii of eliolen To Claude 
Bernard'* in 1843 belongs credit for first injecting carliohulnte mtrasenouslj 
He showed tliat suciosc when injectwl iiitriiciiouslj soon appeared in the 
urine hut if it had been preiiomh acted upon 1} juice and comerted 

to glucose It wa, aiiparcnth utilued \\oo<l\itt and associates* * first postu 
lated that inlraienoiis nutrition m man minhl acconnhshed hs intiasenous 
injection of gluco'C when he showed that normal man can utilize from 0 8 to 
0 9 Gm oi glucose per kilogtam per hour If this rate were caceeded glj cosuna 
and diuresis would occur He also warned that dtath could occur from de 
ludration from the diuretic cfftct of evtrcmtij large doses of Inpcrtonic intra 
\enous glucose giien too rapidlj o\cr prolonged peiiods 

In 1012 \ustin and Lisenbrei ** expressed the belief tint dogs could utilize 
dog and horse serum administered intraxcnouslj as a source of tissue nitrogen 
Thei determined the unnan nitrogen e\cietion on a nitrogen free diet fol 
lowing which the\ administcied dog and horse scrum intratcnouslj to dot’s 
This was not assoontetl with an\ increased unnarj nitio„cn e\crction oter 
the control iiriocl Mthough their figures do not show positno iiitro-en balance 
the) did find that the proicm so administered was retained and used h\ the 
hodi From the lalwraton of Whipple and associates'* in 1034 and m minier 
oils subsequent reports*” it was demonstrated that positiie nitrogen hal 
auce uv animals and man*** *** could he obtained using homologous plasma in 
traicnoush as the sole source of protein intake 

I’lasma protein guen mtra\cnousl> soon disappears from the ciiculation 
appareuth ^oiiig into the general boiU proicm stores Sheorhurn*'* usuig 
hlood solumc studus found an initial rise of circulating plasma protem fol 
lowing massiit ph&ma transfusion In three dais he noted that all the injected 
plasma { rotiins had apparcnil) left the circulation Using protem tagged 
with radioactiie sulfur Fine and Sehgmau*® ohseried the rate of disappearance 
of tagged plasma protein from the circulation of normal dogs Vt fisc hours 
99 per cent o! the protein remained m the circulation at fifteen hours 70 
per cent was pres lU h^ forti eight hours 55 per cent of the tagged plasma 
1 totem had left the cireulatwm The\ obsersevl similar disappearance curves 
of plasma protein in s!io 1 e*l animals Fiiil ami assoentes®' ui a similar stud) 

I ut usiii" 1 1 1 \\ nitri eii ui the Ivsine fraction of the plasma proteins rejwirted 
the sanii fiiidin -s Tlie> studits confirm the elmieil findings that hjpopro 
teiiumia is not reulili carneted hi jlasma transfusions Ipparenth depicted 
prot in stor< s must first 1 e restored or at least must coneomitanth he restored 
as w IS first su'’'’cstcd hi Weech”* in the ease of oral feedings Siehar and 
eo-vrorkers liaie eompuUd that plasma proteins are restored in a ratio of 
one to t!iirt\ with liodi protein stores 

In 190, tbd rbolden and Rona* demonstrated that nitrogen equilibrium 
in a dog could b, maintained feeding i pamiaitic digestion product of 
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I iscm rontniniiin imino ci< itn^< imHliKts r((iH! (n 2 (jiii of iiitKUdi Uhcii 
llio siinK proliin « is iMihoIvsid uith ncid nt»l in c<|iin ilmt nnioiitil of mtro 
Bcn « IS i<liiittiistcrnl iiitru.n'n lulmoo roitlJp'l TIip nitru^oti 1 ks 

uas cfitnl to tUnt on a n»tn>Ksufiw diet Hfnrmijc's** showed thu in the 
absence of tlic single nmino i«oul tnptophine, nitrogen equilibrium cannot be 
attained llcnriqucs ond ^Vmlcrson,*’ in lltlJ, first demonstratcil lint nitrogen 
ef|iiilibriniii eouKl 1 h ubtaiiud iti the j,oit In inlrnicnoiis iiijidion of amino 
acids (imat digistcd with trsi>sin and ooi>^i» plus trj ptciplnno) as the sole 
siiiint 111 nitn>„Mi liir dais It is <»f iiifcri-st lint Iluv chose the 

-nnt as then i X|iinnn nt i! iiiitml so that tlm toiilil utilire its horns for 
their iiUriMiiiwis npi>>rit«N whiih ihes ni iintainotl in the jugular %cui for 
long luiioiN Tlirniigli the work of Osl>ortte and Mcmlcl’*’ niui litii RO'i. 
and nssunlis* ' ’ ’ the nulMliitixi sijnifi<anc< of ammo acids for pmwth was 
tstalilislud 1,11 iininii acids livino leiirine isokncjiie threonine, mttliiontne 
jihcin Hliiniiu injitopinne inlini liistulim and irginme, were found to be 
issentiil to flu h,iih for giowtli TJuj (‘iiinot b, sviithtsired or sid 'titiited 
for In tin biid\ iind must In' sii] pinsi m the food niirroiiglis ami co-workers’ 
postnlited n difftrenec bct'mn growth whtic told pmtom swithesis must 
oecui iiid tor m tiitt(n*inec of mirogon eqtiilihnum in an adult where mil' par 
tuiilar i(i|iiiri niciits must Ih. nnt lot such a stiti hsiiie liiatidiiie and 
irginmi iiiin juissibh b< disjxiivil wilh Idrmn iiiiri in lUD first 

rtpoiled tin, list of mi acid hidiolisife of eisem with iddcti tnptophanc 
and c'stim for niti im nous aliiin nintioii iml rc|Htrti d iiusitiic iiitrogm balanic 
with Its iiM '111, first tlijiKil iis< of an <ii/tniit]< ludmhsTto of casein in 
wliieli all till issiiilnl ainino aiids are present was iiportul In Shuhl Duller 
and llhclftn"* and Inn and Micrad'cn** ishohl and Itl ickfan "* m 19W 
Kportid 1 I I'st illiiK imino and soliilnm lo le <i|u iH\ itTiitni is an cnzimitic 
hidrol'site of «asiiii iii aihteung positne nitrogdi biliiKt when gnen m 
truciioiish to thililnn Ilowtier their oi>s,i\*it]<>ii (xiiods wire onlv for 
twche to fwi nti four hours 

In 1040 It w is shown lint growth <>l i its was the sinu whin ltd casein 
or the casein curt untie digisl ainigtn is tin solo start' ot piotein later 
Ilorwitz and assoentes"” cJiiniod growth iii rits using imigcii as the sole 
source of protein suhcittaiuoiisli 'sliohl** f mml nitiogin niitilion to be 
cquall' good wJitii iinigen w is simi eitliei ordJi ti infr i\i n nisli Ftom 
Ins data it is noted that niliogen i, tention w is «m it< i I nth m iiiioimt iiiid m 
piopoi lion to lilt dvi wlieii hi oil ti iiisfiisi «ris w« i< ji\< n in idditi in to iinijen 
Af iddon iiid eo worl ers”” report, d th it a ) ipiii) « isi m diji st w is found to I < 
Kiuall' IS cfTttri'c in piodntmg ihsim ji inn wh ti gi\ni uihei oull, oi 
intraicnoiish Hownei i grtatn iiiiini' nilicgni istriion was noted 
ifter intra\<n<iiis idiinmsfrition thm ittii end itiding of the digest 
Otliets'*’ '** base notitl n p'lamidiiis of niiinn nitrogen excretion when 
piotein digests are gneii intiaitnoiish Mixfiiios ot Ilio ten essential amino 
acids as desciibcd b' Ro- w.ie found to i it, with tin lip<;t food piotems in 
producin'’ new plasiiu piotein"*'" Ptwilne infrogtn hilanee could be 
achiei cd eqtiallj w ell with either oral or iwtrassnotts adiwmistraiion 
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The tni\tiires of pure nmiiio nciQs could lie {n%en scveTnl tmes 
thp fnstest tolcnUe ntc for prolnn illgisl Mlllioilt proilllcing climcol ilio 
furl, once C.liitamir 0016’“ oral, sngpKtcd ai tong the eonsolne agent in 
proilucme iniiiei oml lomiliiig Hoffman and atsoenles" noted nansea and 
loniitmg oecninim m Ininiin tomm after ammen mjecimn wlien the Hood 
ammo acul level ro'se nl n\c lO me per cent 


F\PH{I\tENT\I- NlTROCFN D\t-VNCE 
In order to the effedueiicss of t gncii nntcrial for par 

enteral feedins purposes nilncvii Inlaiiec stmht^ >\eTc perfotwcvl o« Mjlectcd 
patients iisine ho\me phsma Imniin plisma whole 1111111111 Wood ind pa< 5 e]n 
digests* iiitr'iNoiioush is tlu sole souitc of nitrogen mtaVo Tho^e nn 

tenals weie tested individnalK mel iii eombnntioiis It ms felt thit the 
ihilitv of 1 nitro enous motcinl to snsl uii iKsitue niiro in baWnie wlien givoTi 
mtraienoiisli as the sole souwe of nitrogen iiililo would constitute a cnticnl 
test of tilt TOitcnal^ ihihti to snstam protem metiMism ind to ivplenisU 
depleted protein stores 

Subjects wefe chesin n\ 1 »o had lost eonsidctaWc wtight «svnlU hociuse 
a ciremonn of the csopha iis or stomach had ) reeliided their tikmg in ado 
\Tiatc diet li\ moutli Ml ptiients wei*. ifchiilc ind woiu lUow d oiit of led 
id lihitum while tUiid', wore not nmiung 

The selection of 4 \ roper Mihieit foi such i studi u t"ms llip fulfillment 
of sesctal cinsidccation« First the patient s disease must he such to justif' 
itid rcc\uuc a prolou.f<l \h*iio '1 of piuntcnl fecdiii' *5iiond the coopcri 
lion of tin patient must be s»tnte<l so tint siteimuis will not be lost will 
I e ; isse 1 1 n tiuic md wilt he pawd mto tlu i loitr recei tide Third there 
must he in idetiinte munlct ol intent pcnplwnl \utis on tie arms hands 
and less for ui the emirse of smh a studs mini of the \isseK mil heeome 
thTOTulose.l the stndiei, progressed it was ippiuciatid that us a rule men 
nude hettir subjects foi stndr Thc\ had less difficultj in passing urine ind 
feces separiteh wlureas esen mth rcjwited warning women would on oe 
cision pass urine at tl e tiirii. of bowel raosemeiits Pimng the period of studi 
the (itients were on a protein free oril intike «f swtefened fruit jiiao ind tea 
Lsinlh lOOO cc of 10 per cent Wucose solution suppljing 1 ‘’00 caloiics was 
mren infMienoiisb daih along with 4 5 Om of sodium ehlonde ind therapeutic 
doses of Mlimins B P and X Total uritiats output was ccilleetcd dadj pte 
served with toluene and <i«intitntucl> inahzed for totil nitro-ren bj the 
micro Kjoldihl teclmwpie > * wrea nrtro«cn ’* aunnn leid nitroc-cn ’• ammonn ” 
creitmino’ ml siigir'* Mlhough ill urine specimens were collected and 
imhzecl diih some of the earlwr data ireis, ncnmnlated h\ periods and ire 
so reiorted \fter ui imtiil test penod during which time there was no 
nitrogen intiki the uriiian nitrogen excretion reachul a hisil Ind of iround 
’ di' T)u test protein or jrofem digest ^ollltnll w is f] cn gnm 


■ In foniflc-1 »tth liTl>torhs^''' 
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< I'.tin ( nnt iTtiint: imitio tfi pnNliirt^ rtliwil l<i 2 fitii of nilnig<n When 

(lie Mnif jnofpiii u IS Indmhsjil mill ten! nml ^n H[tiM ilent nmoiinl of nitith 
Rcn n IS ndinmistitdl ii'^itno mtio^rii l>i|imo nsiillfsl Tlip iiilm„'pn losi 
was equal fo that on a iiitminii free diet lleimqiies"* showed that m the 
absence of the single ammo and, tnplopliaiie, nitrogen eiiuilil>nuni cannot be 
attained Ifcnruiiics and An<Krsnn,“ m 19IJ, first demonstrated that nitrogen 
rquilihi mm (mild In olitniried in the S«nt l»s iiitriiseiious injietion of ammo 
acids (iiuat dig(sfid with tripsin and eoP***** ldns tr\ptophjnc) ns the sole 
soiirci of iiiln>-(ii for <r^ld(<n diss It is of uitinst that tln\ chose the 
iroat as tin ir iNjicrinuiit il animal m» that Uks <nuld iitilizt- its horns /or fixms 
tlicir intruinoiis apiur.itas whidi the^ mniiitaiiiod iti the jiiffiihr 'em for 
long ptriods Tlimitch the work of Oslionu mid Afendel'” nnd Iitoi Itose 
and nssoi i lUs' ' ”* the iiiitntiitiap sigiiifieaiiet of ammo aeids for growth was 
isf ililistiid Till ammo adds I\siik Kiieine isukiicine, threonine, mithionine 
plicin hi iniiK trs ptopliane \alme histidine and nrgiiimc s\eie found to be 
esseiiiul to tin liod\ for growth Thej eaniiot f»c swithcsired or siih'litnfcd 
lor h\ the I odv mid must Ik; snpplieil in the food Hiirroiishs and roworhers” 
postulated ft dilTcrcncc IkIwhii growth wlicic total piolcm s>iithcsis must 
occur and for in iinti inner of nitrogen equilibrium m an ncliiU where onli par 
ticuhr u(|utnnieiits must lie nut I'or such a state hsiiic hislidifie, and 
arginuu nn\ jiossihls he dispinMd with Idmati and Weiiicr*' in 
reported tin list of an a<i<i liidioKsate of casein with nddid tr'ptophane 
mid (istiiiL lor intrasciKiiis alinii niation and r«|>orled posili'c nitrogen balance 
wifli Its tisf Till first elinn d us« of an eii/\mnlic Indrohsalo of casein m 
which till till Cbsiiilial ammo aeids are prescnl was nporled In Shohl Ilutler, 
and niackt.iii**'' and Farr mid MacFad>eii *' Shohl nud IJhckfan '** in lO-lOp 
II port id n ( i\siiil(iiie itiiino acid viliition to lie Kpi iH\ i ffidi'e as an enrsmitic 
hjdrohsiti oi <ns in in adiicsing i>ositi\e nittogm Inlnim when gnen m 
tr.aienotisli to (hiMriii Ifoweser their olsmntion ])iiiods wtio oiili for 
twclic to fweiiti four hours 

In 1940 It was shown tint Briwtli ol rats w is the sanu whin fid casern 
OI the casein enzi iniitic digest amigen as tin solo soiirei of protein Later 
Ilorwitz and associates''” elainied giowth m rats using aniigen ns the sole 
souici of piotein sul eiitaneousK Shohl'*" foimd iiifingen nleiilion to be 
cqiialh good when amigen w is ^inn either «raU\ oi nifr i\ t noiish From 
liLS data it IS noted that nitiogcn utenlmn w is gitatu luth m nmotint and in 


proportion fo iiit li e when bhod tiansliisn.iis w i< giv.n in addition to amigen 
tlndden and co workers" reportid that i T>'Pini isun tii>.csl w is found to b< 
upiall> as effictnc m piodiniiig phsim t*»itiin wlm gmii i itlicr oialh (' 
intrasenoush Iloweier a gi.if.i iimiui i.iK.g.n -seufinn was noted 
ittcr mtraiuioiis ndmmistntion than itter oi d li.ding of the digest 
Othets'®’ *®‘ hail noted n pinmnling of urimn nitrogen cserction when 
otem ilmests arc giien intiaienoiish Almiiros ot fin ten essential amino 
Znh 115 acscnbcl In »c( foun.l to rile utlli Ihr l.rst food , role.ni t» 

prod,;™,!: oC« I’''''''' 

Iclnocd e.imll) »cll "'H' or inlraienous ,dmm„, ration 
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mtroseii balaiuf w.ls not ii<liie\c<l, nitiosen eeniihbruiin 'vas almost icached 
as comiiirc 615, the a\eia’«. dails mUo^vn mtaUe, .ijiamst G91, the .nerage 
daih nitrosen excretion During the siibscquent period, Jau 14, 1941 through 
Jnn 17, 1941, when ogam there was no protein intake, it is noted there was 
no augmented unnarj nitrogen excretion o\er the preliminary basal period, 
indicating that no dclai ed cataliohsm of the ingested prott m occurred At no 
time was anj protein noted m the mine ^Uso, there did not appear to be an> 
sluft m the urine urea nitrogen to total uniic lulrogcn ratio which might lu 
dicate an abnormal catabolism of protein The circulating plasma proteins 
appear to hase risen slighth from a lexel of 562 Gm per cent at the beginning 
of the experiment to 6 19 Gnv per cent at the completion of the injection period 
Iloweior, without blood \oliime determination one cannot definite^ substantiate 
that impression Ncsctthelcss, from these studies it would appear that liOMne 
plasma protein guen intr.uetionslj to man, although not capable, m the amounts 
used, to produce positvie nitrogen balance, w retained b\ the hodi for nitro 
gen metabolism or for replenishment of protein stores 



1 NUroseti b*Unc« »JwJ> »iitndiag of ftovtne s^ro 


In Table II and Fig 2 are shown the results of a similar studj of nitrogen 
balance attending the intrayenous admmistration of eipiualent amounts of 
nitrogen m the form of the caoem digest omigcn, and iiliolc human plasma 
The patient. .1 0 (U II .No C91929>, a man, had a carcinoma of the hepatic 
flesiitc of the colon lie l,ad complained of Meakness. anorexia, and a tiemht 
loss of tiienti file pounds, amountm. to 20 per cent of his normal body ncight 
He lias yrated upon A„g 16, 1940 at nhieh time exploratorj laparotom; 
rescaled the lesion to be unrescctable and nothing further nas done On the 



no 
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intn\ciiou>«l^ , in xKIidon jo the tlextrosc solution, tlailj for four to «ix ii3\s 
f(]||o\\((I |i\ anotliu luKil pinml |o <I«iennine am (Kljucd iiitro.’in spilb^c 
if stich occiirtd In some r^ses the stools were (ollrctnl pirio<li and pre 
sorted Mitli f-hinl ntolie aeid Tufil fieil iiitrivcn oscrttioii «as tlun de 
tcnnuicd h\ nntro Kjildalil I<ehiii(|iii In VIII and I\, «niaiititiinf 

fis- d urohilinoscn’"* «ns (It termiiusl The low tallies of tirolnlino/cn olitiincl 
Win flit to Ik* duo to tin fint lint thire w is no onl iiifiKe of foo<l diirmi: 
the time and tin ammiiit of stool pissnl was f|iiiU' mnjiir 

\t tlie hejtirmin,' ami end of enli study penod and onei duniiff a stiidi 
period hinio"loljin detomiinitions In tht oxtiuiiKvloluii inetli«l iisin" a leitz 
piiotoc lift 110 coloiimeter nd hlootl cell eoiints hemitocrit,*” total and fno 
tional plasma protein ' urea nitrojnn, * plisina ohlurido,”'’ line acid” and 
amino .irnl Icttls ‘ wiie diti rmiiKsI in the putunts lilood Total nitrogen 
eontent ot donor plasm i and whole WinxI w h ilitenniiieil It iiueru Kjcldahl 
teehnu|iu on an alKfiiot of * i*li specmnii lUcssI toliimi ddi rnimatioii when 
performed was tloiii In tin teehniqiie reeoinmeiuli d In fJro.'erson ” using 8U 
Ltoliii pliolocli etne eolorimeler 


JUsulh of \)irogt» IMancr t>liiihr* — F»i>m JOJO IPH a” 

testipTilion of tlie possihiliit ami iKiliniialities of ijsin^ whole hotine plasma a-s 
a hlood siilistitilte in min was earned nut These results were piildislied in 
two papeI^ in 1'I40’ and It w.is shown tlint largi doses of liotme 

plasma or sonim could lie i^iten i« tnin hut its osi nos nttciulid It a large 

(6ti G per eint) iiieidcnei of reactions Tin imidenee of these reactions could he 
ndiieed hut cniild not Ik ai>«lishe«l In priliiiiiinn adsorption of lotinc pliMiia 
with human red hlood eills ttliich partialh remotod a lienioltsin contained in 
the plasma Using siteU a pmectlure the iiieidiner of reactions was reduced 
to 24 5 per cent 

In the course of thcs« tntisii^iiions nitrosui haluiec slinlics using botinc 
serum giteu intint ( iioustt as fin sol< smme of protein inf ike were earned 
out The results of oni smh stiidi are slMntn m Table I and Kig 1 The 
patient O {U II No 7f>2o2^) was i 4''ttarold man with in inopcrahle 
eaioinoina of the sigmoid colon Hefori admission to tlic liospital tlie pitienl 
had esjieriencid a weight loss of foiit pounds aiiioiiiiting to 34 t>ei cent of his 
norma! Ixidt weight Hi ginning fwelto dats after un esploratoin lapiiotonn 
and tniisserse colostonn the jntient was startol on a infn gen Inlanee stiidi 
During the piilimiiiiii peiioil when there was no protein intal c the total 
iinnan nitrogen cseietion was 4732 (tm with an amage diih iiitiogen e\ 
eretion of 7 8*^ Dm This is a somewhat higher figure th in most of oui studies 
hasc shown during the hisal penwl of pintein slanatioii with a eilorie in 
take maintained at around 1500 daih Irom fan t) 1D41 tlirougli Ian 13 
1941 500 ec daih and i total of 2 500 ee of whole ho\ me serum lontaimng 
a total of 30 77 Dm of nitrogen were administrated intra\cnousl\ The re 
miindcr of the conditions wire identical with the basal period It is noted 


theie was lui im 
a slight diireisi 
as compared to 


r« ased uiin ii' nitro_en isiietion daring this jien id but rather 
IS shown b\ Jn ixcrdgt diils nitrogen eacretion of 0 91 Pm 
7 ^"s Dm eseictwl during the hasil period \lfhoitgh jiositive 
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tenth postopentne dav the present stu<J\ «as ^fitted During Period 1 
when there was no protein intake the urine nitrogen eveiction uenged 301 
Gm per cla\ In Period 2 the pnlient ncened m addition to the same llwds 
‘Tuen dunii" Period 1 1000 ee of '> per cent aniigen solution containing G 
Gni of nitrogen intra\enousli daih This was associated with a prompt rise 
of iinnan nitrogen excrition so that the patient lomaimd in ni^atne nitrogen 
halancc of 2 o9 Gin of nitio»en per das Vjrain in Period 3 theie was no 
nitre "cn intake and the urinari intro'»eii cxcietum declined there beiiu noted 
an aicrage niinan nitrogen loss of C-f Gm icr das Tins aias due to an 
augmented iirman nitroccn spillage dunns the earli part of the period 
a dclased effect from the amioen i>cno«l while during the lattei dais of the 
period the nrinari nitrogen exeretion mote closels approached the original 





I asal !e\cl During the file dais of Pciiod 4 the patient icceiied mtraicnoush 
daiU as the sole \ r tein intake 00 oe of hiimau plasma containing an equna 
Imt -imount rf ,6 Rn, per iln, ,5 determined In Irjeldalil rnaljsR 

In conti i,y«.net,oii to Pi rml > there tins M nte of nrnmr, mtrosm ercretton 
noted 111(1 definite pinitite iiitrii en bjlnnee a dnih intnke of 5 C Gm nemmt 
a daiU ttrmarj eneretton 0! 4 37 Cm na, ohtained In Period 5 no ilekje.l 
ercMB intro len spiUage oter the lasal period tin, noted millcatmg that the 
plasma protein jnen ni, appnreiitl, lela.ned h> the hodr No sinn,6eont 
dnm"o m tofil eitetdatin, plasma pnlem noted ditrim; tlie erpcnnient 
Dunn the twentj fire da, span of this studs in a patient pith ftr nhamul 
inoperable earemoma „I the tolon and ph.le Iht metahol.e „,|„,remo„t, p„c 
met bt parenteral feedin tame pas a peigl t W ol 2 5 1 


702623, aged 


11:* 


SI ItnFftV 
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In Tabic III tikI fjj 3 nir recorded tlic results of {inotlicr nitro.tii liI 
nice stii(l\ attendin'; the use of intravenous omi^cn This patient C S (U II 
No C'I'-fi'iO) a C2 vein old man Ind almut thioe months earlier, a fnstric re 
section for o ik monn of the stomach \t the time of the stud\ he had dcieIo[ eel 
nhnost cornph tc ohstriit fuiii at the j. istrojcjiinsl on istoinosis iinstiitnl h from 
Mcurrint cnniiinnn Ih was tinilili to siistniii litm«ilf In oral fccdmjr anil 
thcTL Ind been a lhirt\ five piiiiid W(i,;ht loss e\ptriinccd in cicht montli 
nmoiintiiiff to 2(> jicr cent loss of his nomnl IkxU wcicht In IVruxl 2 "len 



C Gm of nitrosen contained in 1000 cc of 5 | ci tent smuen solutnn was given 
mtiavenoiislj dailj as the sole Murcc of nitrogen intal e a pvrsmuling of 
nitro"en eserction over the basil fijrure occurred and iiositivc niliogen I shnec 
could'jjot be achieved \f:M« during the follovi up i mod (Period 1) the nrinsrv 
iiitro'vcn e-<crction gndiialU fell until it api loichwl the bssnl fi,.iin bimilar 

result’s are shown imnothcrstudv on I B siimmirired ui T il I. n .ml Fi. 
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4 Thnpntieut ^ \^ (II H No 701«SS) n 6S oUl nnn dc^ eloped i snv>Il 
bowel obslnir\ioi\ swhsequent tn peiitonitts from i in]tiirul appendix Tins 
necessitated a dccomprcssixo cntewstwnx The obstruction would recur wlieti 
tlie entcrostomv tube was climped or when oral feedmes were allowed Foi 
this teasOQ a period of parenteral feedings was elected Duruis the i\lne5>3 
the patient had lost twcnti curht pounds amoirntm^ to IS per cent of lus nor 
mal bodj wenjM In this sliidx 6 15 Gm of nitrogen daih , in the casein digest 



lareinnuiu mtnvenoitoh dnrJJiff Ptriod 2 faibd to produce positnc 

introcen balance It was noted (Tat>les HI and II ) tliat fl.c major portion 
of increased nniurx luirQ-w'ti daims; tlw injection i ernd wis . — 


" " ‘ ^iijues iliesc determinations were done how 

exer from cicht to tweJxe hours after injection of the casern digest and do 
not reflect the amino acid Jcxel dating administration of f]ie luatemJ In 
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The shghtU downward trend of «rmar> nilr&sen crverefion sUtted on the 
first da; of Period I ts continued throughout the experiment until the end of 
Period 3 B; the criteria of toMl nitrogen into! c plotted against output the 
patient was in marl ed positne nitrogen balance during the sn da; period when 
wliole blood transfusions constituted tlic sole source of protein intake 

Iso cluneal ill effects due to the mild plethora prodneed h' transfusion were 
noted either subjectirelj bj the patient or objectively by pJnsical e\anination 
The venous pressure remained within normal limits throughout the experiment 
Subjectnolj the patient felt stronger and his mental outlook wns much more 
cheerful fellovring the blood transfusions 

Unfortunatelj tlic specimens for blood volume determination on dan 17 
l£)47 were lost and blood volume changes are l-novvn for onlj the last four 
dajs of Period 2 Honovei the changes hero were quite definite The blood 
volume increased entirclj bv virtue of increased red cell mass with the plasma 
volume remaining constant and then falling somewhat after the transfusions 
were stopped Also in Period 3 there was a fall m total circulating hemoglobin 
although the hemoglobin and hematocrit levels remained fairlj constant Prom 
these data it appears that most of the injected plasma proteins contained in 
the whole blood soon leave the etmilatiun whereas all of the liemoglolnn or 
red blood cells injected can be accounted for bj an increase m the blood volume 
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I.ililo HI vitiii .i7<iliiiiii ojtjiiniitK iluritv I*irii>ii J ulmti 

lit tile (<)ni|)li,tioii Ilf tht lliu tflitl «.«■. not iiolid iti oflior •.tU'IiO' 


uitli nmigcii 

In TjIiIi \ and tii* '» iii nioiiiid Mil Tisults «I i mtioaui I.iIhhl 
on a (i.ititnl in «lioni tlie soli stmrro ol i.rotcin mt iki ( onsistnl ot niioli. I'I'W 
transfii'.ion'i TliispHiont U J (I II No 77U_'l) ,i (i > > i ii old niaii «3< 
iidmittcd to tin LnnciMtv llosjui il witli a di3jriiosis nl t .in miiiii.i ol Hio ‘•'o"' 
aeli llo lind Inst thirtv jicmnds in w<i,»lit amountia^ to Jii jm ‘cnt of !“■* 
nornid Imdi wiiglit in tin pmidnu &i\ monMis \t tin i omidetiun of tin* 
studi .ind iMlIiout tiuMm jiic|>ii ilion th« j'ltniit «ii‘> ' it'd iil'on 

( a^c 7 Cluirt 7j .it wliieJi Inne a siKRidit ol lowci dtuni ilniiit iikIics n' 
length "as icseeftd beniiM ot obstructing nut ist itie laiuiioin i in th it iitu 

Uiirin" Period 1 the pitniit iweueel no |>rotciu intakt tin laloric intake 


licing maintained In iiifra%eiimis plmost solution In Period 2 tin patient re 
lenod daili in addition to the tntij\enous t.liuose one bottle oi "hole blood 
iiieseraed with citric .icnl dextrose mixture \!l the hlooel guen "as three 
daas old or less Its total nitiogeii content as determined on each specimen 
V 'macro Ivieldahl .analTsia w listed as the nitiogen intake \s noted diirm-' 
IViiod 2 this "as issoented uiMi »<' »mn ise ii. nriinn nitrogen excretion 
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recent AD\A^CES IN SOBOERV 

Resute qu,tc to tho» m W J, Table V, F.g 5 

Whercn? m W J, blood three dots old or less ttis used for transEusion m 
J T oil translused blood ttos seten dots old or more During Period . no 
ouomentotion ot nrinarj nitrogen escretion oter Period 1 when only glucose lias 
giren teas noted Also m the succeeding d.ts renod 3 there teas no increased 
urinary nitrogen escretion over the prebminao basal period On the con 
trtrt the nitrogen conservation in Period 3 is considerably more cffleicnt than 





during Penod 1 as noted respcctuc figures of 1-1 53 as the total nitrogen 
excretion in the four dajs of Penod 3 as against 22 15 for the four dajs of 
Penod 1 \gam dunne: Period 2 if one considers onh total nitrogen intake 
marked positne nitrogen balance resnltcd 

The effect of the transfusions nas quite closelj mirrored by changes in the 
patient’s blood Nincti per cent of the transfused red blood cells can be 
accounted for b\ tlie increased blood rolutnc md total red cell mass Plasma 
lolume changes were less marked with about 50 per cent of the total plasma 
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and, more pirticularlj, its red blood cell component Studies of the urobdmo- 
gen content of the stool, in nn effort to demonstrate increased red blood cell 
destruction, were mconeliisive Although n definite increase was shorn in 
Period 3, the total nmotmts arc so small ns to cast douht as to their validity 
Because the oral intake was restricted to on!} clear Initnds, the amount of stool 
passed was f|Uitc meager This mar lin\c liocn n factor m the results obtained 



Since It has been sliowaa bj Flmk and ‘Skubi *’ Ross and Chapin, *'* and 
others’* that tlicrc is an increased destruction of stored citrated blood follow 

ble VI 
6 jear 
inoma 


jntiBg 

to 30 per-cent of his normal body weight and was unable to maintain his 
nutrition by oral means At the complcfion of this study the patient was 
operated opoo (Case 9, Chart S) 
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TUE ISTRAVtNOCS ADUM^TRaTIOS o» Whou: Bux® 
carciBoma o£ esor^ agus ot stomach 


OLO* cm MAsaA CBIC 
MJJv I. CU AC® ET-iSMA BLOOD 'OLO BILO 

fGU (tfO («C (»iO ^OU VOD CYTES K GEV 

(M (^Q-) (CM) (MQ)_ 

- - "~n 


44 5 4 72 6 2 3 ’*4 

43 0 4 56 6” 


06 ISIS <30 <S 66 aS" 25» HI 598 


al4 14 50 53" 64 3"8 270 00 600 3 0 311 

joa 

SI 0 

jftS T5S 40 5 S^S 6 0 3 4 2 36 114 5j0 3 0 314 


TaWe % H and Fig “I show the results ol a nitrogen balance study attend 
mg the intravenous administration ot whole Wood and amigen separately The 
patjcat T A (U n \o 773207) was a 53 sear old woman sdraitted to the 
Um^eTSitj Hospital with i carcinoma at the outlet ol the stomach producing 
complete obstruction The patient had been unable to take and retain any 
food bj mouth She had lost thirty fi\e pounds in weight amounting to 2o 
per cent loss of her normal tioili weight The studj was terminated on the 
third postoperative da\ after a gastric resection when it became possible for 
tbe patient to take food bv mouth ogam (sec Case 4 Chart 41 

During Period 1 while the patient was receiving no protein the urinarv 
nitro-’cn e-scretion aieragcil 4 8 Gm per dn llhen the patient received 500 
cc of whole Wool daih m adlition to 3000 cc of 10 per cent glucose intra 
lenonsly tbe uninia nilrogen excretion remained close to the basal level 
In Period 3 wlcn the patient reccned 24 Gm of nitrogen dailj as 4 000 cc 
of 5 per mit amigen in 5 per cent glucose solution a marked nse of urinarj 
TutTOgen excretion resulted Howeier there still occurred a fairlj strong 
positive nitrogen balance with the nmigcn an average dailj urmarv nitrogen 
excretion of 38 6S Gm against an average dailj nitrogen intake of 24 Gm as 
swiated with the administration of intravenous £iTni'’on In Period 3 tliere 
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protein contained in tlic donor blow! or their cquitalcnt Inting: left the circu 
lation Again the stool urobilinogen studies were ineonelusito probablj for the 
same reasons as m tlic stiuli of W .1 aUUotigli there was an increase noted 
in Periods 2 and 3 oM-r the control Pcriosl 1 During this fourteen daj period 
while nutrition was maintained bj parenteral menus the patient s weight re 
maiDcd constant Siibjcetivcl> and objocti\eh the patient felt better and 
stronger than he liad before tlic studj was started From data on 'Mrs C N 
(Case 6, Chart G U II No 775502) a similar retention of transfused homo 
globin occurred On Feb 5 1947 the following findings were noted Ilcmo 
globin was OG Gm per cent hcmalocnt was 235 plasma aoliimc was 216 L 
and blood \olume 2 84 L The total circulating hemoglobin (5 G In 2 84 b5 10) 
was 150 Gm In the neat fi»e dass she rcecired 4 500 ce of whole hlood bj 
transfusion On Feb 10 1347 tlie patants hemoglobin was 16 5 Gm per 
cent hematocrit was 58 5 the plasma solumc was unchanged at 218 L The 
total blood a olume was 5 29 L The total circulating hemoglobin (iGSbi 529 
bv 10) was 872 Gm Assuming the donor blond to contain 15 Gm of bemo 
cUhin per 100 cc, 675 Gm of hemoglobin were administered Allowing for 
errors in technique this constitutes complete retention of transfused red hlood 
cells in the circulation 
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a weight gam of llirce kilograms This is not a true weight gam but a 
retention of water bj the bo<lj Such an effect has been noted in other instaDtca 
when large amounts of amigen ha%c been gnen intra\ciioustv It docs tot 
appear to be due to sodium chloride effect alone for the sodium chloride eon 
tent of amigen as given bj the manufacturer is 3 per cent of the dned powder 
For 200 Gm of amigen the amount given in this experiment, this would ®akt 
a sodium chloride intikc of 6 Cm per daj, an amount hardly enough to pro- 
duce edema in a patient with apparentlj normal renal function 



Tables \ III and I\ Pigs S and 9 show Uk h vilts ot two similar studies 
E E (U n No 7G4308) was a 59>carotd white man wlio in the preceding 
eight months had noticed marked asthenia loss of appetite and a weight loss 
of one hundred pounds amoiinfm? to thirtv five per cent of his normal body 
weight On admission to the hospital \ rav examination rev ealed a large car 
cinoma of the stomach producing a high grade obstruction at the gastric outlet 
C A (U n No TfiS842> was a 64scaroId white man with a carcinoma m 
volving the upper tlurd of the esophagus TItc patient had been unable to 
take any food other than small amounts of clear liquids by mouth for the 
preceding two weeks Svmptoms in all were of about six months duration 
Dutva^ this tune the patient hsd lost fiftj pounds amounting to 30 per cent 
of his "usual body weight After a preliminary period of zero nitrogen intake 
3 000 c c of 5 per cent amigen m 5 per cent glucose solution containing 18 Gm 
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Al.al^^5Tll™o^ or wnou B»o» *-.■> Amice- 
3 years, carcmoraa of stowacU 
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Mil Period 4 Tnble IX), a more marked positnc nitrosen balance results 
The unnan nitroticn excretion while getting amigen plus plasma was slightly 
hisher in Table IX and slightly lower in Table VIII than when getting 
amisren alone Howes or the results obtained in Period 5, Table YIII, may 
not reflect a true state of affairs for during this period the urinary solome 
decreased marl edU , the patient gamed three kilograms and developed mild 
edema Following this period the patient's condition became precarious and 
the Studs had to be discontinued Nvltogen retention is e\cn more marked 
when amigcn plus whole blood is giien (Table Till, Period 4, Table IX, Period 
G) Here again the urinary nitrogen loss remains about at the same level as 
with amigen alone whereas the nitrogen intake is markedlv increased In 
Period 6 Table IX only about 66 per cent of the injected hemoglobin from the 
2 000 c e of blood giicn can be accounted for by an increase of hemoglobin 
level and blood inlume The cause of the anemia which developed during the 
studi (Table IX) is not definite It may only partially be explained on the 
basis of blood loss due to repeated blood specimens taken for analysis which 
omounted to 450 cc removed bv Aug 15, 1946 There were no other knowm 
sources of blood loss and examination of the stools showed no marked loss b\ 
that avenue 
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stnornv 


11I3 

IVlO/irt CMC 

1 ”(}/*<■ IStft 
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of nitrofton «irc ci'en intrnciion<K <laiK (IV rio<l la Ijotli studies positive 
nitrogen Inhnpc uas oMunotl nltlioii?)! u s'as more marl eel in C A Table 
As Inppens uniforml\ wlicn gisin? on«.nii <liirosts parcntcrnlly there is a 
pyrimicliiiK of iirinan nitmjrcn cscrciion \\ lien usin^ smaller amounts of the 
di?cst (set Tillies II HI md I\ ) (his imroasesl nitroptcn excretion "3S so 
marled that jositnc nitro<»en Inlinee cmild not Iw obtained However when 
the amount of disest is inernscd Although the urimn nitrogen excretion is 
also inercnsecl i s(i"e i> reaeJied whtre po^ititc mtro"en bilmcc can uniformly 
be obtiincd This Ind been aehiesed without fail in fiie instances where 18 
Gm of nitrogen eontniiud in imijcn weie invcn dnil\ From Tables VIII and 
IX it can be noted that most of the inerensed iinnnn nitrogen excretion is 
not in the imino icid fraction This lattei fraction increises onlt when ex 
cessnely large amounts of imigcii arc gitcn too ripidh as in T A Table TII 
when up to 3 Om of ammo acid nitro„en appcired in Ihe urine In the 
daxs following the idnimistration of amigen the iinnarj nitrogen excretion 
nroniPth returned to its onmnal lesci oltLoujrU for a daj following the m 
>cMion of nmisen there maj be some jncrcase.1 urman nitrogen loss Wien 
^ ircn 1. ndministcred m eonjiinetion with hunun plasnn (Ponod 5 Table 
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ABUCflSTKATIOV or iMlUt'*! HCilfc'- PtASUA, *S» WnOLE BuWD 
59 years, earcinoma of stomach 
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cooMderable retention of Mnum aff«- A, Pf'yW*' carcinoma of the elonnch with 
prr cent, white blood c<mnt ^ Kemoclobio on n Im.s.ion was 12 5 Gm 

13 j,er cent hlnod chlor.Te^ 'vas 

Cnnalysis was negative plasma proleios were 5 1 Gio per cent 

«r „„ „ 5 "»■">’ "b r,c,.„, 3000 .c d,„y o, 5 

min r C, and K for seven dayf In « plus therapeutic dosea of vita 

of whole blood and 600 c c of human pluma ’ ^ ® patient rcceieed 500 c c 

fcrealed a Lrse Eipleration of the peritoneal esrity 

mTQlvement of lymph nole, alonj bMh and 

moTing about SO per cent of the iiomaph *" rejection was performed re 

of the stomach t™d »« j^p,hlv mrotied nodes -^e operation 
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PRCSnSTATION or CLIVICM Ctsrs CIIMCVI PnsilT or Tlir IRl PVUVTIOV BY 
F^BFNTrRAl MEt^S OF TOOR BIRR PVTIrNTS TOR 'ittRGFR^ 

TJic following ease histones ore prcscntwl as reprrseiitatiio of patients re 
quiring preoperative preparation by parenteral ftcJings either as the sole 
source of protein and calonc intake or as a supplement to an macleqiiatc oral 
intake A record of the pulse and blood pressure during operation and of the 
postoperative clinical course is shown with each case hisfon 

Case I — A S, (U II Ne CSSSaS) a CajearolJ man nas nJmitteJ to the Uol 
versity of Minnesota Ilo'pjtals on Aog 26, 1946 natli a four month history of havirg 
eipiTienccd a thirty pouol iieigitt Io«s amoDnUng to 20 per eent loss of his norioal body 
we gilt anorcTia, and a feeling of gaseous distress m the epigastr am Tho pat ent bad 
been unable to eat solid foods for one month pnor to odmission to tlio hospital General 
physical examination revealed a pale appeanng white man in no acute di»tre.s Temperature 
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CcBcral phys csl evanunatjoa revealed a cooperativo wlifc iioman shoiiio^ eTidcnrc 
recent weight 1o*» Tlood preasorc was 13Q/6Q mto Hg , pul^ was go, and temperature was 
98^' F Itt the iaidepiga*tnurB, a Ikatd Bintnider mas# about 7 cm in diameter was noted 
The remainder of the pliysiral esamiaatioa was e^scntialiy negative Gastrointestinal x ray 
eiammation revealed a large aimtilar mass in the distal half of the sfomach, past winch 
banum flowed with only slight diffiedltT Adnus'^ion laboratory study revealed a negative 
urinalysis, hemoglobin was IO 4 Gm per cent, white blood count was 7,3o0 with a normal 
differential Blood orca mtrogea was 8 mg per cent blood chlorides were CoS mg per cent, 
and total plasma proteins were 5 8 Gm per cent Vienpemtive preparation eatended over 
a n Be day period during which time the pslieat recc«red loCrarcoousfy 3000 c c of 5 per 
cent nmigen la 5 pet cent glnto^ sdutien pins therapeutic do«cs of vitamins B, C, snd K, 
added to the fluids dailv Iq sdditieo, •Intiag this time, the patient received three trans 
fusions of whole blood a total of l^SOO ee Oral latahe conMsted of University Itoapital 
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listed five Htid one half hours during which tune the pitient icceiicd 1^00 c c of ^ihole 
blood and lOno cc of > r" rent glu<-ove aolution The jatient’s postoperative course 
was uneventful His highest teniperattire was 10] fi*P bv rectum on the first postoperative 
day Us vias allowed owl of bed on tl e first day after opemtiwo and left the hospital on the 
sixth postoperative day 

2— E P {U n l«o 773109> a 49}earoM nl ite womin, was admitted to the 
Oniversity of Minnesota Hospitals on November 5, 1946, and disci irged Nov 20, 2940 
She gave a history that dated bach one year when the onset of TO.nitms was first noted 
At the start, this occurred chiefly at night, but as time went on it occurred after every meal 
Along with the vomiting and a progressive weight loss, wlich amounted in all to about forty 
five pounds or SO per cent loss of her normal body weight ti e patient noted epigastric 
distress and weakness 
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Diet ID amounts from 500 to 1,500 e c daily, plu9 about 500 c c of water and fruit 
mice nowever, at lea«t one-ball tl the daily oral intake »a» lost by Tomiting or gastric 
aspirations an I at times almost the entire oral mtatc was lost During this period the 
patient’s weight increased from 51 kilograms on Norembet 6. to 54 6 kilograms on Noremher 
14, the day before surgery 

Kot 15, 1046, the patient was operated upon A Urge carcinoma involving the lower 
half of the stomach was found A ga'tnc rejection remoTing 75 per cent of the stomach 
was earned out In ad.lition. since the gall bladder contfiinej numerous stones, it was 
removed, and an aprendectomi was also perfonnod The operation h.le 1 four hours during 
which time the patient received SQG e e. of whole Mood The measured blood loss was 250 c c 

The pe«toperitne couT*e was smooth and uncomplicated The patient was allowed out 
of bed on the first postoperative day and left the hospital on the fifth postoperative day 



Chart 3 


Ca«e 3 t K (U ll. No 772011), s. COyearold woman was ndmitted to the tlni 
rers.ty of Umne«ota KcpitaU on Nor 30. 1946 Tl.e dlne's at time of admission dated 
back about seven months when the patient first became aware of cagne epigastric pains 
and distress and of a «<nsc of etrly satiety after eating These symptoms became progres 
sirely mote marked, to be foUoned hr pri^ressire weight los«, amounting to a total Joss 
of fifty pounds dunng the illncs or about 30 per cent of her normal weight, and increasingly 
frequent spells of vomiting There had been no melena or liemateme«is For the month 
prectding admission to the ho-pital the patient bad noted a mass in the epigastrium, which 
was especially prominent after eating 

AlthojEl thm mJrece ol ,nsht lo- iMrf b, to-t O.bb, .k,., ib, pat.™t d.d not 
>bbMr maibedlr emaiMted ^ ,30,,, mm Bg , pul,e was 72, and tempera 
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Ja ft. pat.nt 1.11 ft. l.»Pft' » «■. «'“> P^ftCW*'" ■'”1' 



Chftlt 4 


Ca«« 5— E D (U n Ivo 773^), a SOjearoll white nomtn, Tr%s almitteJ to the 
EniTersity of llmnesofa Hospitals on Jan 7, 1947, with a history of lactea'ing weakness, 
a fifty poiind weight lo«* aoiountiag to 33 per eent lo«s of her o'ual hoily weight, nod coa 
stipatios liecoming mcreasiogly more serere during (he preceding sit month* lor the past 
SIX weehs, the patient had been nnable to rctaiix any solid food taken orally V diagnosis 
of pemsiouslihe aneima bad been made by one ph\«»c»an later and iron therapy had 
beea instituted, but m spite of this her course had been progrcsirely doonhill 

General physical examination on admi'sioa lerealed an emanated, moderately de 
hydrated, white woman. Elood rres«nrc was Bun lig pul«e was IDO, temperature 

was 98 6* r There wa* a Urgp, nnlid.-ie mass. w. thA, t^g.h^. 'ujijiy; o^i-uUaJir. at tbe. ub/lmnAU- 
apparently separate from the lirer Banimi enema x ray stuily revealed a constricting 
carcinoma of the hepatic fi«utc of the colon associated with the j alpable mass described 
Gastrointestinal study revealed a normal atoraach with some diitortion of the duodenum 
believed to be doe to extrinsic pressure laboratory Mudies revealed a negative urinalysis 
lUmogVobiu level was 10 6 Gm per tent, white Uooil count was 17,0fi0 with 70 per cent 
polymorphonuclear cells, 25 per cent Ivxnphoeiie* 2 per cent monocytes, and 3 per cent 
eosiBOphilcs Blood urea nitrogen was 24 mg per cent, blood ehlonlej were 378 mg per 
cent, and total plasma protein level was 54 Gm per eewt hfter the diagnosis was e«tabbshed 
and a decision was ma-le to operate upon the patient, an intensne course of parenteral 
preoperatire preparation was started on Jan 20, 1947 The patient was able to take from 
500 to SOO e c. of Gniversity Hospital Diet 2 orally daily, hut vomited over one half of the 
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ture OS 6* F The only CnJ ng of note on phy» till eiam oat on «as » large nrm atm 
tender mas-* in tie loft p].or q nlrant nbont 8 U IG co in dan ler CistfonoinMl 
X my *tu i es cn t1 ree ooons n < r rcnle 1 nn ext romcly i3 tatcij pto naeh « itli n any rc amr-l 
fond pari cW an 1 an area of eon plete obatniel on at l! c rvIont« On three exam nat ons t 
ms impo., He to got s 0 r ent tarun past tie ob-tniot ng lo on so tint * 1 agno > other 
tlan I g! grale ol struct on eo 11 be n air Lnisjraiory stui r< rercal I a negat re unaal 
ys s I en oglob n x\ni ]03Cn percent «1 lie bloo-l rount was 4 “tOI n th a noroil dif 
ferent a1 Illool orea n trogen xas 1" mg per cent «nl lie total jhsma prote ns were 
4 0 Om per rent For n no taxs lie pt ent rere \ -1 3IWn er of (er cent an ca a ^ 

per cent glucose solut on jtus llera|<eu( e loses of ntan a* II C en I K da It la a.] I 

ton during tho o nc day preopenllxc preparat on period tie patent rece re<l 3 00 tc 
of nl ole bloo.1 Tic pat ent look iil>oot I OQO ee of Ln ver ty IIosi fal 1) ft 2 I ly be 
mouth but over one half of tl s was xom fe.1 or remored br o.p mt ons. 

On I ee 10 injr tJe patirnt was opemtel opiJn \n ol Irtiel n- ear nona of tic 
prepylor c area of tl e stomneh was found t* th n hogo d late<l stomach A j per rent 
gistr e resect on was I rfrnci Becaose of tl o 1 uge Matelslnnarl fille.1 «nll partca 
late matter it became necessary to open the sfomacl dorng the ojeralea aaj suet oa off 
the rein ned n aier al Tl s was not ent rel* successful heeau e of t! e « re of tho re a »el 

food part clfs and finally us og n gall bladder scoop scoopful after scoopful of this 

enteral was remn el from lie slomaci \s le from ll s irre lift lie operat on r« 
eeelel unerenlf It In all «r hste.1 fo r lour* I r ag H cl t me the pat cat recexel 
1000 ec of whole blood anl Crifl ee of 5 per eeai glicese soluf on toother 5^*0 *< 
wl olo bloo 1 wore g en t »I o pat ent after *1 e reiurnc 1 to tl e tt or to su fa n 
pressure Tho postopernt rc ro rse xns uncxentful on I un om| I nfe>! Tl « I ghs t T® * 
operat re femperatute was lOOS* I bs rvtum Tlo pal ent as ntio «! out of led ea tie 
se OBl postopernt r*> lar an I st cleft tie lo pml on tUe«! tl po i |erat te is 

Ca-o 4— T A (U n No * -Ot) a jearoU wl ic onan was almtt 1 to tie 
On Tcr* t> of M nnesota ;io*p mis on Dec 4 loi tl a 1 i r of nau ca nal ro-a t a" 
of enemoail durat on becom ng progress rely mor s rcre For lie tt*i> eeks l-efor® 
a Im s on t! o pat ent I a 1 been uonblc to rem n anyth og tnk n I no h There 1 a 1 h*®® 
a fifteen poual weigl t loss in tie preee.1 ng month anl a tl rtyf e i-ootil wejt 10'S m 
the preced ng tl rcc months amount ng to about -j per cent loss of I or normal body we ght 

On ndmsson plyscal exam nal on fcrealel tlo i tent to be somewhat d Mdratfd 
IT th ev deuce of ma ke I recent we gl t lo s Her fe | rat f J S F pul e was So sod 

blood pressure was rr/SS mn Jig \j„ g„ | m ogt 1 n was ] Gm per cent h te 

bloo I count X as 6 0(10 th a norma) d ITrrcnt a] I str but on Bl ol urea a trocfn was 

J9 mg per cent Dlool ehlor des were S6G n g per cent nnl total plasma prote rs were 

0 1 Om per cent 

The pat ent as unable to rein n anxtl ng taken b mu th ex 1 1 sn all s ps of wate 
Oas ro ntest nnl x ray st dy rerealel a llatel ston a I tl n[lctc ob truet on m the 
p lor c nrea an 1 It c 1 o lenun ro 11 no bo r s n I Tl j 1 c I on a n tm cn 

balaaco study fsoe Table MI Fig ) prepared bj ntrarenous a en and whole blood 

and was opernfel upon Dec 18 1D46 Ea|lor t on of t e nb n re eal d an ex ens tc 

carcinoma of tie antrun of tho stoma h extend ng be on I tlo »o osi Tb e were exten 

8 re metastases to tl e 1 cr »I ch I e timateil tu rei lace about 0 per cent of tl e 1 eer 

t ssue In ad 1 t on ll ere were name ous groa It nrol ed Irn pi nodes exten 1 ng along tie 

greater an I lesser curmtures of the stoma h Uo erer beenuso of the complete obstruc 
ton of the stomach pall al xe ga tre resect on xca-s deeded upon \ 7o per cent gastrc 
resection xras camel cut Tie operat on lasted 4o lours turn- wl cl f me uOO c.c of 

whole blood and 1000 c C of 5 per cent glucose solut on n d st lied water wero g ven The 

postoperatiTe course xvas rout ne aol nnemitfiil The patent as alloTcd out of bed 
on the day after surgery and roe day tl ereafter for ncreas n 5 ,ly longer per oJs Tl e 
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mdvrellmg nasodnoaenal tube nrluch ^ tlf/7bilj pLloperati^ daj 

leiunal anastomcij #t tie time oI tuigery «a* Temore-i on ti.e y y 


jeinnal anastomo'is *— ■ — — -- - = , 

and tie pat.tat Mt He ho.pital on Ite ««■ r<»top«nl.ra day 



Chan t 


Case 5— E B (U 11 ^o TT3«02), a SOyfatolJ nliite woman, was odmitted to the 
BnjTer«ity of lIinne«ota Ho«iital9 on Jao ", 1917, with a history of increa'ing weakness, 
a fifty pound weight lo«s aniountjog to 33 per cent loss of her u«ual I ody weight, nnd con 
stipation becoming increa«ingly more ^erere dunng the preceding six montli« For tlie pa'l 
SIX weeks, the patient had been Unable to retain any soli 1 food taken orally A diagnosis 
of pernicious like anemia had been made by one pbrsiciaa Liver and iron therapy bad 
been instituted, but in spite of this her eonrso had been progres'iiely ilonnhiU 

General phvsical examination on almisaion rerealed an eniacnte<l, moderately de- 
hydrated, white woman. Blood preswiTc was 120/*^) mm llg pul'e was 100, temperature 
was OS 6* P There was a large, nolnlar Da<s in the right upper quadrant of the abdomen 
apparently separate from the liver Banam enema x raj stuiU reicalcd a constricting 
carciBoma of the hepatie fiexure of the eoJoa atsociit^ with (he palpjble mass described 
Gsstrointeslmsl stulv revealed a normal stomach with some distortion of the duodenum 
believed to be due to extrinsic pressure Laboratory studies reicalel a negative urinalysis 
Ilemoglgbia level was 10 6 Gm per cent, vrhite blooil count was 17,000 with 70 p«r cent 
polymorjhounclear cells, 25 per cent lymphocite*, 2 per cent monocyte^, and 3 per cent 
eosinophilcs Blond urea nitrogen was 21 ing per cent, blood chlorides were 57S mg per 
cent, and total plasma protein level was 5-1 Cm per cent kfler the diagnosis was established 
and a decision was made lo operate upon the patient, nn intensive cour«c of parenteral 
preoperative preparation was started on Jan. 20, 1DI7 The patient was able to take from 
SCO to gOO e.c. of Gniversily llospital Diet 2 ©rally daily, but vomited over one half of the 
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rpvonle I an ext^n c £a c nom^ of « P s ft -x t \M I nUclosptalll i f e t *3pTelope ! 
s mptofu-* of ‘n all bo'xel ob frutt tin * «•* full treaie«l b 'I Her Abbo t «mill bo el n 
t bat on su t on \t tl e term nnt on ol tl s ej ode tl e |*«t nt ns plnee I on a n ttogeti 
lolanpe afuJ (ToIJe ^ ^ j) 1 n^r 11 1 mP lU potent onlv sou ce of proton 

make con »tel f hoi Wool traO'to on* Tie » Uvoler of tie n tr t oml refute 

n onta nere n ot b t a enoua gl co e n\ t tnn ns It uni K T\ e onli tl ng allov,« 1 

tT noml v.a eclenel stranel fn> I J U tie oonileton of tl stulj Jan "9 

luj tie jnt enf nns operMel upon 

pTplornt on of tie per tonoal e^ t al 1 n exten* e i no ol t e “-to a 
n ol ne tl e p opl agu Tl ere e e n neroua pare noiratftu njctaatase n ll e mesenter 
of tie email bon-el nlere t j*) ns tie gut lutlelo « ku t o of tl pse nietaeta es hal 
letonc annular *nl obstiurtel tie bo 1 \s u [nil t e nex«utp at ft t tl rt> nches of 
loner leotn w tl tie obstruct rg s les of In nor rere re ectel ml n enl toend am to no 

as [crfo n p 1 Tl e oper t oa la ted 5 1 o 1u n" 1 cl t me tl e j t nt re e ved jO 

pr of wb 1 Wool elo 1 Tl e n PBSurol 1 loot In w *o3cf 

Tl e pat ent s p tofcmi t eon e s un on |l atel Tl e 1 I e,t teof-e ature was 
mo F bj rcctun He as alloted out of be! on tie ttr po toje at ve If on) oa tl 0 
sth postoperut ve la \ p was 1 ehatge-l from the 1 o p tal 
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only pn«itiie fin Ifpff o'lJc from the nncriali m wan s nin/^ in tho rieJit uppor tMomcn sbont 
f cm in .liimctcf nn 1 nppirently fwl lo Jiw Int oratory rtithes rciH 4 n nesstiv* 
itrinili«i' IteniogI hn JctcI ns* 52 Om |H*r r«t rcl H-iol cell count was SHOMO ani 
wliife blool cell count naa lO^OO Tie Wool urea nitrogen was IP mg per cent, bl(X»' 
cllonlis «iri Cll iiiR jer tint nnl tofnl ilasmn jr tei"* w<fe P" ' P"" Pariu™ 

enema t rni du I> riTcil I n cnrciaoni toiobinR the lopntic tlciure of tl rol'O The 
rati.nl ua. |r.j ircl for mrg.rv 1>» i>a*«ue lino! lrao«fn*>ons, rcemng from Fcbnnry 

5 lo belnurv 10 n total of 4500 e, of whole LI wkI I’rior lo stnrliDg iriosfu* on*, bl««t 

«tu ly rctcalc'l o I enioclobin leiel of 5 f fSm f.er cent, I cinatoi rit rra ling was -3-5 plasaa 
t.lumo t»as 2 IS I , nn 1 bloo.5 aolime was 2S| L Ificr rcecinag 45P0 c c of wlolc bloo-l 
rejent LI ».l etulcs rt«cnleT n Icnoglolm 1 »el «f ir,5 Om per cent n ben atocrit « 
5S 5 n j hsn 1 T..lume of 2 10 L , nn I n bloo.1 aotume of 5 29 L. To MJition to the trbol® 
blooJ transfu'ion*, tie j itieni took Lv mouth l<Ha» to 15^0 c< of Cniwity Uo*piUl 



On Feb 10 3947 fie palwnl was Ofcrated upon • A right hemieolectomy mth eaeis 
of 0 cn of Icrmiiml ileum ai I nn end foenl ileotransver'e colostomy was performcl 
operation hsteJ 4 3 hours during which time the pit ent received lOno cc of whole bb 
anl lOpO ee of 5 per cent gli>co«e in distilled water 

Tie patient s postopcroti'e courst. was onesentfu! The highest posfoj^ratire tempi 
luro was 9S6’ F the day after sorgeiy and she was da hargel from the hospital on 

fifth postoperatire day 

8—13 T (U H ^o 77521a) a 79}earold white man was nlroilted t- 


Cnse 8-- - - 

Uuueitlty ot Minnesota iro*p>faU 
•operation «»» dene by Dr O* 


a Jan 84 '1947 The patient apparently had been la 
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gooa health until t o months pr or to aim ss on to the ho p ta\ at wh cl t me 1 e had first 
noticed )o s ot appet te progrc s celj- ncreas 05 vealuscss and \ague ep ga tr c pa n During 
the per od of h s illne«s the pat ent lost fortTfiTc pounds amount ng to 30 per cent of ] 3 
normal bodj we 1 Ceneml ph cnl e»an nat on revealed a poorlv no n bed 1 1 te n an 

who appeared apatl et c anl 1 tle« hut lo I 1 not nppea to be n nj acute d strcs 

Temperature as 100 4* 1 pu! e rate as 100 Hooil pre ure was 110/ 0 n Ilg Tie 

remanler of the pi v al eian nat on ras e eat allj negat re Catronte trial x ra 

studes reaealel a taicaona of lie antraw of tie s onael piolucng a fa 1> 1 gh grade 
ob tru t on Ur nalr a on adm s on was negat re hemo lob n level ms 10 0 G n percent 
and h te blood count was 15 000 Blood ure^ n trog n le el was 18 mg p<r cent blood 
chlor Jc« wore Oil n g per cent total pla m*i prote ns were 64 Cm per c nt During tl e 
patents sfaj on the med cal ervee tie patent eont nued to hare a tachrcarla up to 
l^O per m nute CT lucallv the patent nppiearel to be a poor r sic for surgery However 



r 1000 c 


be„„e o( th, p,, ™ ot 0 ^ o ,1 ,h„,, j 

r.btn-, , oo boi ,o lo, M ot p,„r„.i , , r a 

rtboorpOtoP tb-r-t™r^,„,0 I , ,i„ „„ 

Of whole blood be BR gi en dur ng th s pe 
tr IIosp tal D et * orally but mo r r.t 
ed ba gas r a,p rat on. During th 9 per od the pat ent 
i. Ip. . hcmoglob Q ncieascd to 1S8 Cn per c 


pe od f 
blood a total of CoOO 
600 to 1000 cc of Un 


on Feb 1 

On Feb 1^ 1047 the pat ent 
of the stona 1 was found and t 


ope ated npo 
•> P«r cent g«st « 


I was I t by erne s or 
ght ncreased from .j''" 
lent w tl a 1 erai oent of ft 

cinona of tic d al onelalf 
a was perforned. Tbe 0(<ra 






(«•*<. 9 — 1 T I 1! No < ulu 1 111 tt 1 

of \t im»-«o M Ho r on Ian H lu T1 p II « s t tl » mi of in 
h1 nut » ^ ntt ’ I’'*’' OJ 1 w i I *h t n 8 II (. 'ol 1 foo is ns t f 
TI s b« «" 1^ greas lelj ore nirkol as line eol o More rece ll 1 
son 0 1 Ifi u'ty ■“ tl e enal 0 T nt of 1 I fools Is la u 1 1 1 on the [ut 
nlefin te ep gnstr 0 1“ “ “g > <»" » ere lur ng 




note! 

Id nil ticre was 

note 1 a tortj fi\e pound ve ght loss a ount ng to dO jier cent lo a of h s nor ual bo 1 ne ght 
aim 9 uD re esieil a so enhat eiuacatel o furinble and 
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1 mi.ni: .Vf.it of tv>e uirt-r jortion nf iW i^onvh Althwikli I--"’" proJucel con«id 
►rntv olMrUOtmn tn thp ln«Pr f-ilh^cu MnuiO cnull bo won Rome; pist tliP «ife o 

Tiirrcraing 

The patient ivas stirte.l on a njlrom-n Inlinee 'tnlj on Un 2'>, 1«*47 ('‘>*e Cbait 
Fic <)), reeeivins wh<V llo* 1 .Hilj n-« the «nh wuree at mfro(.enoiis intake In nldition 
the rat’ient reeeived 10(10 ec of 10 |er rent i;lue«>«e intraTenoudx iil-o sweetenel fruit 
juice bv mouth si libitum \t the eompletion ot Ibe «tu.U on feb n W iW i atient 
wa» operate.1 upon 

U ojerition exploration of lie aldomen wna earriel out fUrou{;U n transier". upper 
iiVlominal iPCi«ion at wliicli tine the of tJreinonia of I'e niter stomacli an 1 

eaiiba^i ««a confirniel The le«ion apj.earel to be operalV sod ni lislant iiieta«ta=es 
Mere note.1 The inci ion «a then exienjet titinni the eighth ro.«ftl enrtiltge h« I out into 
the eerenth 1 ft intercostal "pace entering the lift ileural ojiity Tlie left dinphriigm was 
then incised from the area of the incision Jown to the e«opUagcal hiatus Keseition of the 
upper one half of the stomach snl lower onell.r.l of tl» isophagus was camel out The 
ren lual stomach wa- then mobilize 1 an) »n»*toino«eil in the ihest with llie proximal c« .phagu* 

In all the operation lasted six lours an! forts miDiitea during which lime the latient re 
eeiTe.1 ISno c c of whole Hool an) ISW) ec of S per cent glucose solution in distilltvl water 
The measure! Uoo<l loss was <144 cc 

All in »ll the patient withstood this long difficult operation rerj well The pewt 
opcratire course in the hospital wos smooth nod opparentls uncoioplieateJ anl the patient 
was lisihargeil from the I o'pital on tie ninth iv>«to|.erali»i ihj lour ilais later liowerer, 
tie patient was readmittcl to tic losptal in an aeuleli deliv Intel state anl in abock 
lor the {teceling two data the patient hod been Tomuiog and bad been unable to retain 
anvthing taken br mouth He respondel to promjt treitmcot of intrarenous saline solution 
glicuse anl plasma. \ rn« ‘tu lies of the ablonien rerealed sereral Mated loops of small 
intestine anl a tentatne .liagnosis of parabtic ileus was male Duritig the night of 
aluiission honerer the pitient pas«e| some bl olj material hr rectum on rectal examins 
tine the next dar blood) (uaterial eould be note.) on the ctamiemg finger whereas it had 
not Yoen noted on nlmissioti On at») miioa) examination, moVetate distention was o\ serve) 
and the n) lomen was somewhat more ri^id than it ha 1 b»in on admission Tie drainage 
from the na«oga«tric tube which hm) laen pftsscl ha 1 a .lefimie feculent olor In iillition 
during this tune the patient devr|o|» 1 signs of vascular »n*ufRcieoc\ to the right leg and 
foot with o line of demntvatinn appearing in tlie DiidcaU A cliaieal liogno is of probable 
mcs'nterii thrombosis was male an) in epite of the trecanuus state of the patient, opera 
tion was Vcilel upon Faploraii.n was camel out on Icb 104C At nblmunal 
evilontiyn ennerene of He entire miall inie«tiiie beginnmi, four inches distal to the Jiga 
ment of Trcilz and extending to about four inriea proximal to the ileocecal orifice was 
note 1 resection without spillage of the entire luvolxed small intestine an I end to end anas 
loniosis of tie resiluni eiaht inches of soiall intestine were perforiacl The piticnl with 
1100.1 ths oioration luT I ft tie .leratmg room in a ireiarious ifntc anl he 1 about 
iwcntcfour hours later 

Post mortem examination rexealr.) the esophagogastric anastomosis to be pi-rfcctlj in 
tact and well healed The heart was nomia), but the aorta was involTe.1 I) extensive athero 
fslero IS In tie tWacic and upiar aMowinal aortx there were two Urge thrombi about tw<i 
inches in hngth T1 esc were the j rol able souree of emboli which migrate 1 int . fie snierior 
mesenteric arterv anl the right femoril arterv 


igrntel int i fie snierior 


This RTOup Of iiinc poor risk paMcnls all of wliom had lost from 20 to 33 per 
(cnt of their iiormnl wetahl were prepnrecl for operation prmcipalh In par 
uileral foei1m)rs All survived an oi>eratiou of nnjor mugmUtde with two 
postoperativ e complications occurnoK in the {rrouj* 

One complication wcurrtd in J T (Case 9). who developed a thrombosis 
otmtw-vrkciMs atbcrosclcrotie aom which mnv well hut occtiired mdepuKlenth 
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of the pnopmlnr i)r(parahnn or tlw opcnhon llo^ner the possibilitv 
remains that the npeated lilood tninsfasiniis nn\ hi\e aiumicntod the hnonii 
incrc-useil t»ntlencj of liloml |o clot postoi»i?ralueb «'“• •'3''' produecd this 

accident The aortic thromlioMs nin\ hitc oriurred enrh in tlic poatopcraliTe 
course with tlic nies<iiferie emliolisrn orciimn^ ruuh liter \cvertlc!css the 
patient did sur\nt n Ion>» and dif!i<iilt operation, the opintne wound aal 
anastomosis hedtd per pnmam hirin;; lestimons lint at Inst fiinctinnall' 
the protein nicialiolie proof •ises wcjl oiMmlmi; iiormalN 

The othci enmplieation tint of B T (Cast b), w is ilifinilch rilatci to 
o'crentlmsiisti' iisi. of hloutl iransfiisioiis Wlieii it was .ipprcentcd that in 
cipient cirmlalon fiiltire was resulliiif; from the ptrsistinl plethori and 
uncscction was dmie prompt impmieni<iit itsiiHcd Fnmi this lasi as wth S'' 
(’ Is (( ise C) and Imm hiHnu stiidns V and \ I, it sl.oiild be ap] rocntc<l 
tint wliolc hluod transfusions will ponluec inenises in blool \ohime di 
reeth proportioml to the omouiit of Wooil ki'Ch, and tint this incrcist is a! 
most entirely in the eelhihr cymponeni of the lilood \Imost all of the fnns 
fused red Mood eelK rciinm m the circnhtioei at Inst for the first few dam 
after transfusion {•or this is, ison m nii iiisnnee when there an no 
of blood loss diilj wjioh bliHsd transfusions should not 1 h kept up iiidofiniteh 
However, it should nKo bi pmntfd oni tint pitienis sum to toleritc a mild 
plethora veo "<’11 B niu «vrii hive n iishmiiin/ e/Tiel on witlistindinj the 
trauma of the opt nti<in 

t>LsCtV»IO\ 

From iiitro..'oii hilime studies attcmlin); the iim of whole Mootl inlraven 
ousl^ as tlic solo sonne of proitiii intnk« it wns noiid tint niiiformlv no m 
crease of unmiv nitiostn neretion o<uiir<d over tliit notcil during i pr® 
[iminarv bisil peimd In this ios|>ect whole Mood hcliivts as dots whole 
human jdismi In eontndistini tion to this response the mtravinoris use of 
casein digests are niufornilv attindul with a nnrked t>vriniidin^ of «rmjr> 
nitrogen cxeiclion is notid in these studies and is nporfed bv oth 
ers ” ’ I ti III tills tlifTeiiiwe in tvpi ol response it would 

appear tint tluit th .i tiind imeiit d iliITtnnet. in tiic mintici of utilization of 
these rmlcmls li\ tin bodv Tint tins siriitnn lonid In (spliincd on the 
basis of time fit tor is nitinK possiMi Tin (iioltin ili„’ists irc ipparcntlr 
utilized and dciinini/til in a short perHHl of turn ilciiu the ind lesiilts of 
their metabolism apinar diiuth n in ineieisc m uruiaiv nitrogen exoi'etion 
On the other hind pi isnn proUin dots not oppeii to l)e citiholired diuctb 
It appirontlv leasts tin tinnlation and tieconies i put of the pcncral body 
protein stores to b< a\ til iMe on nil as ntitleil hi tin our ill protein econoiH'' 
of the bodv The fief tint its use is not attcndcil In on iiicreiMd urinarv 
nitro"cn excretion is further ciulenee that it is not lirokui up into its con 
stitncnt ammo acids as hi-. Ixen similirh posfuhtcd In Whipple ind liis eo 
MOTkets®'’ From the work of Schoenheinier and issoeiates'"* it appears 

tliat the lialf life of plasma piotem w alwnit two weeks It nat t il e that long 
for the normal course of piotcin metaliolisni to hung nl.out the rnfabohsm of 
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the injected plasma protein Elman and Da\e%” reported a delajed nrmarj 
nitrogen e-^cretion after guing phsma intra\enous!\ to dogs while at the time 
of pfasma infusion no angmenintion of unnar^ nitrogen was CMdent and 
marked posituc nitrogen balance was present noMD\er, it is also true that 
as the protein stores of the bod\ are depleted e-^treme consersation of avail 
able bodiU nitrogen material oecurs whereas when the protein stores of the 
bodv are in a more normal stitc tJus consersation is not as marked®* 

In the studies herein reported although the follow up time was not long no 
evidence of delaved nitrogen cxctelion after plasma infusions was noted Cer 
tainh It would appear that plasma protein guen mtraienoiisly soon leaies the 
circulation and becomes pirt of the general body protein pool and as such is 
utilized and slowh repheed in the contimung metabolism of the bodi 

M ith the use of whole bloo<l for nutntional purposes, additional factors 
are at pin From the eiidenee presented it appears that the red blood cells 
injected remain in the circulation and as such thei probabh do not directlj 
partake of the general bodv protein ceonomv Tint there are no reservoirs 
outside of the circulation where ml Hood cells can be sequestered has been 
shown hr the work, o! Ross and Chspin' * ind lIMin ^nd assoentes** using 
red blood cells tagged vvitU radioictivc iron 

However the red bl<xyl cells in tUemselws inav coiMitutc a pool of protein 
which on thcip inevitable di«integntion becomes avsihble for the liodj needs 
With sn increase of red blood cell mass more cells w ill ev entuallj disintegrate 
and more protein for general bodilj use will be liberated Fventuallv nil of 
the injected red blood cells must disintcgnte and their contained protein 
becomes liberated for general bodv needs This is a eontmuing process \\ hen 
the total circulating red coll mass is raise<l more cells are available which have 
reached the end of their life span and nre dismtegnted That no increased 
urimn nitro"'en excretion is evident when the red cell miss is increased must 
indicate that the proteins so liberated aic rentilized bj the bodj Bj supplying 
preformed red blood cells to the bodv the protein which as shown bj 
Robsclicit Robbins snd her co workers** *** would b\ first prioritj have 
been used for buildin" new hemo"lobm iv therebv vpnred and is available for 
other bodv uses ^IcDomld nml associates"* have postulated that an excess 
red cell mass mav have an immediate sparing action on Ijodj proteins bv dis 
placing plasma volume nud thciebv reducing the amount of plasma protein 
needed to maintain circulation Protein so spared the\ stated mav l.c used 
for wound healing 

«!omevvhat less than the almost complete retention of red blood cells in 
the circulation of the recipient observed in Tables 1 and M and m C N 
(Case 6) mav possiblv have occurred In tlcsc studies the total blood volume 
was determined bv measuring the plasma volume and the hematocrit value of 
the I cripheral blood Snead ami Fbcrt*** and Hahn and associates ” •* have 
shown tlat nd cell volumes as calculated from plasma volume and venous 
hematocrit give values ahout 2"i per cent higher than when checked bv viviper 
fusion Is radio iron distnlmtum in tagged nd Wool cells and bv measure 
ments before and after known massive bleedin'^ 
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bind thi in iliioiins)i<«l st it« Ins Imsm slioun ([intc imiformU to Iw as 
MM I iidl Mitli I «oiitri< tioii c»f IiIimhI Milam* tho use of 

wJiolr MimmI tnuisfiisioiH (hiniii; tlic pusij (niluo i>n| irntion |iln« hai ihf 
lidded Iniip/icnl ((Tiit of rtsltinii:; tins solium to noriinl K\ils lufure sub- 
jtctinjr till pjiticnt to thi tr iiini i of up* rilioii Jjsoiis'’* filt tliat the «n«tcad' 
si It* of jiiitidits with (iiioini iiif*<tloiis and «<ulif loss u jirimiril' rcliteJ to 
1 tdliidd 1 liMid \oliiim a <|<ii(i(ms of total oiniditin/ lumo^lohm am) to an 

oxecssiu interstitial tlim! soliinn In tins (oiiiKstnm it would In «f Rib'll 

import UK I to iiMirtiiii lit* tfr**! on miIiiiik nf onl dictan priinraliuii 

nIoiH and of piutiin <h„'ist solntions kuiii pirtiitinlh and nrilh llime'ef 
It woiiltl iiUK ir in flic li.'hl < f j>r*s* ii| know I* * 1 ^* tli it «orn< tion of this pin'*' 
nl till ni iliimiri'lidi st it* < ni In in*»st prompt K iinl etTi <li\i l\ Imni^'lit alioiit lo 
wliole lilodl truisfiisions 

Th It liiinuii plasma | 101*111 in is not Im a pioliin fm dll' mt i' 

sii}!„'cst(d h\ till woiK of Ili^t**! nii«l nsMMintis” who found tint whin hii 

linn plisiiii iirotfin f<d to rats w is siippl* in* iitid with isoliiieme or «ith 
wliol* *is*iii h*tt<r crowlli iM<iirri*l tlnn wIhii <({iiis il*nt amoitnfs of protem 
were takni .i« liniiim phsma protnii ahni* In lonfnst Muldrn and 
Wliippli \\*i<li iml «i*s Its! Ji '** jTihl Miliink ainl 10 worki r>’'' foiin<niwl 
phsmi pioliiii to Ik th* mosi *ft*)tnt of nil piotiuis tistrd ni prodncitis 
I'hsin I protini u.'imratioii in 1 louin tl<| hiiil *jii.*s Similirli lumoeloln' 
on (lionuenl iiiiihsis is hiw in isohiirin* *\stiiii and nntluonini '* Alhanoso 
I mjilns iPR the tin thud of hio i\sn ui r its wlinh idpiir* iMilciKiiic for growth 
iiTu] nnintcnand foiin<l tint h*iii<>^l*>liin failol to siippiirt wdcht in mature 
lats iniliss sU(i|ih III* iitdl lo isiliii<iii( IhtliMhi It Uolihiiis and nssoentes * 
fniiiid th It idditn n ot tin tliioiiiii* to h* 11104I0I1111 solution iin n imhI its rA*otue 
iKss in do^'s Milhr"' also foiiinl lint "hij honu^lohin iriMii ini*nt(rill\ 
well iitili/id to nnintiin wtiglil ninl ititi<i^*n hiliin* in dogs Its utilisation 
liowosir w IS mil loscd In d” aihlilnm of *1 I nnihiotinie Imt wts iiiiaffi'ch'd 
hi the addition nf isnIiiKiii* 

It would app( II that in 1 puson t«> U in llnl•lllllsl h\ piientrril moans 
then nii^ht In some lamfit «liii\**l lioni 1 niitrilion il Miwpmnt of supple 
Ttieiifiii_* wlioli 1 looil f 1 imfiisniiiH with a cimiplel* inixtim ol iiniiiio aiids Tim 
em he most [ir i* In ilh *loiu il piiMnt with n {r*««l ili^ist of a tonij'lel* protein 
From similes heie ninirted th* ^oiftst nitni^n nlfiilion orcuried when whole 
Mood plus jnno ee of '» jn <*iit amij*ii in » p< 1 nut ^Imose snliifioti was 
_'ni n nitn* enoiish 

\t piesint fh*u II* mi ntiiills ilijdtn* nn ms ot dieidiii'T when a 
pifiitil fns fiacf siifTieienf pi«o|*iali\( |ii( p irdtion ^ueli (fimraf eiiferii m 
litiini of -ippititi loss of aninxii md imj insiiiiitit of sti ua:tli ire helpful 
ndjuiiets mil often ippe-ir wlun the*lriin of istiteot mstini niinven biHnee 
IS iipliced lo a si ite of j ositis* nitrv^n hilami ( «rtiiMl\ oni should not 
ixpiit mirked wujht aiiii otlm than tint usmhiiIkI with fliiul riplmmeiil 
Till su^';resfion of I i fins'” md Milwtt in*l ftlillois' * I di ti iinmin^ iilood voliuu' 
uid letiiinin/ a lonlruteil Mood volume to norm'll IcuN Itfoi* eiiibirkm^ <u 
a mmor opcr'ifi'e sentiire is of reil impnitmec luit this does not reflect the 
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stitc of the iirotem storee I lom the resiiltt m the intteim tcpoiteti tU of 
ohom lied lost from 20 to 3! iwr cent of tlieir bids MOljht it noilW ippear 
that ^hout one week of iiitcn'>i\e pnrenleral preoperatue preparation miN be 
snfficient Ilwnns this time sweh patients should reccne (bih whole blood 
transfusions supplemented In nn intmTenous casein disest solution m aiiioimts 
uptol'^Om ofintro''en Lndtr such a nfjimeP and without oral supplmeiits 
positne intro.nn Inlaiice can li achieitd and iworrisk patunts so prcpaied 
tan be operited U| on with risks eompitille to similar uncomplicated tusts 

\NU OUNCI tsiONS 

1 The imi ortance o! a eh ar understandin!; bi sur^ions of pTotcin met ih 
olisni and its related problems in the care of sui^ml patients is stiesstd 

2 \ eonsidiration of hemoslobm motnlioli'm as it relates to penenl \ ro 
tern metaboh'-m is presentctl 

3 In the preoperatiie piaparation of patients for sur^trj the jieecssiti 
of Te\l«uisluu ’ depleted ptotsm stores xs stxxssed 

4 In the malnourished imn risk pitient who cannot nnintam mitiition 
b\ oral means ] arenteral preoperatise preparation is noctssar) and effeclne 

0 Positive nitrogen balance in man usinc human plasma given intra 
venouslv as the sole source of nitrogen intake van be attuned 

6 Positive nititiccn Inlanec in man using whole humm blood mtravcnoiislv 
as the sole source of nitrogen intake apj^ars to be attained olthou_’h the pro 
tein eontamed in (he red Woovl celh is not immediatch and directh available 
for general lodv protein nee<ls 

~ kfter tlavlv whole Ulowl transfusions in man the major part of the in 
jected red Mootl celU remain m the eirenhtion of the recipient and account 
for the tisi of told bloml Volume ol served Terv hllle change in plasma 
volume J> observed 

8 Positive nitrogiu balance in man cannot be attained when giving mtra 
venousU amounts of an acid hvdrohsate of casein fortified with fnptopliaue 

I pontaining G Cm of nitrogen 

9 Positive nitro en Inlanec in man emnot be attained when giving intra 
vuiousU amounts of an cnzvmatie di est of casein containing 6 Cm of nitrogen 

10 IVsiUvc nitrogen Inlanec in man t in vuiifomilv \ e attained wl cn givin^ 
lnt^avcnoll^h amounts of an enzvmatic digest of nxpin containing 18 tim of 
nitrogen 

11 \ difTirinei m moK of utiluiition ol ej'^ui digists md of whoh pi ism i 
protein ^ivcii intravenoitsU is notel V {ossiblc esplamtion of this thn’innee 
IS presented 

12 Irom a imtntionil viewpoint siipi lenientation of whole blood trans 

fusions hv ammo acid solutions or casem digest mav have a beneficial effect on 
nitrogen retention * 

13 Alalnounshed jKxirnslv patients can lie achipiatilv prcparcil for sur 
gerv bv parenteral means alone and when so prci md will stand oj orations 
of major ma'uutiide with risks equal to thow- of similar uneompbeated < isos 
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SiiKi tin iiuliioiinslii cl stilt lias l«rti sliouii tjilitc iitiiformh to bo « 
scHiitiil With II (ciTitriiliim Ilf hliitKl vitliimt * ”* 

wliolo hloiicl tniisfiHiotis ilurinir llic pn«|Kraln( iiripantion jhi'-rhisthe 
uickcl Ixmtunl »ntct nf n-sioriiijr tliw Mthiinr to normni IcmIs l>cfore siifi- 
joi'tiiit; the jt it lint to tho irmm i of «i|>t rntion felt that the unstcal' 

stall of pitii Ills with I liMiin iiiftt tioiis iiiitl wt i/ht loss is jiriminh rel iltd to 
i itiliiiiil hliHil \oliiTM( n iMitunix of totnl imiilitin^ hniioplnhin miltoan 
ONccssm interstitnl llmil \ohiiiu In tins oitiiits tioii it wmiM 1h of pnal 
iinpiirtiiiK 0 to iisiirtniii tin tfTnt «m lilootl of oml dirtan ]inpirilwn 

alom 111(1 of i>iotuii ili,.ist sohilioiis KUiii iimiiii rilh iiml nnlli IIdwop’' 
it woiihl a|i| c ir in tin li'ht of piistiit kti«ttli<Ut that turns lion of this [Ins 
ol till III ilii nirislii (1 St itc t III Ih nntst inoiniitU ninl i fTn ti\i !\ hniii ht al" I't 1' 
uholi hliHil triiiisfiisions 

Tint hiiiiiiii iiliisina |•rotllll iiiii\ not I" a toiiii’liti |>riitiiii f'rthe nt »' 
su-V(s1((l h\ till woik of Hi^'stul anti nssiaiitts” who foinul thit wlnn hu 
iniii plisnn imtiiti ftd to fits w is sii]i|iUnHiit4il with isoliiuinc or 
whiili tnsi III Ih tti r ttrow til tatainil tli in whoii t<|iiivnli nt Tmoiiiits of prolcm 
Wirt tikin ns Immui jilnsim (inttini nlniu In iimtrist Madden 
Whiiijih »' Wiiih luiil i.iNttsih''’ iinil Miliiuk ninl n. workers'’* found wet 
phstm jiioliiii til la tin m.st tfT.ttut of all (.toliins tisted m protiuejn!: 
jilnsmi jiintiin u^iinritioii in |•|t>tlln tit | hiitl do^s Simihrli Iiin'nffoin 
on (hcniieTl iiiuhsis is low in isolinnm ustino and mithioiiini ” \lMnese 
rtniiloMn^ the till thixl of lii<» iissix ui nls whnli n itiim isolciiomt for )tn*" ' 
and innintpiiaiii i found tint ht in<i„lol>in fuikd to snppnrt wnjtht i» 
nts nnhss suppliimniid l.x ist,ltn(nu |{< W hi il llohhins iml nssmiites 
found lint ml lilmti of nu tliioinm in licim /lolnn sot nt ton un ri'isul its ifTwtne 
mss in do^s ^Iilli r'* also found lliil du lienio.tolini ^'ixui pmnlerall' 
well iitili/id to in lint un wii,.lii niid niiio^tn liilimi in diu's Its utilitdinii 
liowexir was ittiimued III tin iddiluiiold t niithnmnn lait wis nnaffeeli' 
hx the odditioii of isnkniiin 

It would a[i]ien tint in » iti-son lit lx mnntannil h\ pinntenl tiioa'is 
then might hi soini hemfil tltimd lioiii i nutrition d xnwpoint of sun'® 
mentiiig wh ill Mood tnnsfnsions witli itoiHtdeti mutiiii ol imniii aiids T 
con hi most proitinllx dont nt pitsint xxilh a gcHal digist it a lomplete piotein 
From studies here riporttil tin gn itisf nitrogen ultntioii otinrml when whoe 
hlood plus 1000 ec of 1 la i tent ainigin in I |<i iint „1 leosp solution was 
gni M mti IX enouslx 

\t present lime nu no nttnillx olijc tixt tiic ins of dceidmg when a 
patient Ins lad siifTioient piiopeintixc ]ii|)imtion siieh eliiiii il eriftna 
return of ippititi loss of nnorexn and im|no\iimnt ot slnngth are help u 
ndjuiKts ind often n(>penr when the drain of n st ite of mg itixc nitrogen Inlmec 
IS icpluecl lix a stiiti of imsitne nitiogen lulaiiti t uliinlx om sliould ne 
tsjxit niirkul weight gun other tlini thit jssotnttd with lliiul nidaciimid 
Till suggestion of I \ oils'” and Vhlartt and Altlloi-s* of ditirniiinng blood \ oilin'® 
ami letnninig t contr u ted hlool xnlumc to iiornnl Icxols 1 1 fore cmhirkiiir. ' n 
a major oporatixe venture is of real impoitancc hut this does not reflect the 
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state of the , rotem stores I tom the n.,nlts m the f iHevits reported oil of 
ohom hid lost from 20 to 31 l«r rent of tlieir Imdj oeiRlit it nould appear 
that about oac neck of mtepsiir parenteral preoperatne preparation mi} be 
sufficient Uwnng this time wch pttients should recenc daih nholc blood 
tramfusions supi lemented 1 \ lu mtrattnous ciscm digest solution iii amounts 
up to 18 Gni of nitrogen 'Under such a regimen and nithont oral supplements 
positne nitrogen balance can l>e achiexid and ihmi risk patients so prepared 
can be oi inted upon uitli risks lomparible fo similar nncomplieited cases 

SLMMIR' '■SI> lONLItslONS 

1 The imi ortance oi i clear \md» rstimhiig In surgeons of protein met dv 
ohsm and its related problems in the cue of surgicnl patients is stresstd 

2 A lunsidcration of hemoglobin mcfilmhsm as it rehtes to generil ])ro 
tein metabolism is presented 

3 In the preoperatne pie|>ar»lioii of intients for surgerj the nccessiti 
of rcplemshuia depleted protim stores is stressed 

4 In tU malnourished poor risk jitient "ho cannot maintain nutrition 
In otil means parenteral preopentne prep'itation w neeessntj and effcctnc 

0 Positne nitrogen bshnee in man using human plasma gnen mtra 
\cnoush as the sole source of nitrogen intake can be ittsmed 

G Positne nitrogen bshnee m man using "hole hnnnn blood intraienousU 
as the sole source of nitrogen intake ipiicsrs to be attnincd although the pro 
tern eontained in the red Hood cells is not immediateh siul directlj aiiilnble 
for genonl ho<l\ protein nec<ls 

T Vftot dsils "hole hlow\ traiisfusious m man the mijor part of the «i 
jeeted red blood celU rcnnin m the eircuHtion of the recipient and account 
for the rise of total blootl sohime oWrvod \ei:s little change in plasma 
lolumo IS obserted 

8 Pisitnc nitrogen Inlincc m man cannot be attained uhen gning mtra 
\enoush nmounts of sn seid hsdroKsnie of casein fortified with tnptopbane 

> contsining C Gm of nitrogen 

9 Positne nitrogen bslsncc in man ciiinot be attained when gumg mtra 
ictioush amounts of an cim malic digest of casein contsming G Gm of nitrogen 

10 Positive mtrogf-n 1 dance in man can unvfonolv 1 e attuni-d "bin gnin^ 
intrneiiousU smoniits of in inrvmitic digest of nsein containing 18 (.m of 
nitrogen 

11 \ ihlTiniicc in m<«h of iitilirstion of casein digists snd of "bob pi isnn 
protein v.i>en intnvenniuiv is noted \ | cssiblc esphnstion of this difT. nnee 
IS presented 

12 Frim a imtritioml viewpoint supplementation of wlole blood trails 

fusions b\ ammo acirl solutions or casein digest ma\ have a beneficnl effect on 
nitrogen retention * 

13 Malnourished roornsk laticnts cm Ik* ailcimateU prepared for sur 
gerv bv psrcntcrsl mems nlonc and when so preisnd "ill stand oj orations 
of major magnitude "ith risks eqml to tW of similar uncomplicated cases 
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Princlptea In Roentgen Study of the ChesL Ily ttillam Snow SpnngfieU III 1545 
Charlcj C Thomas lubJ <her 

Th a mon groi h is an rxrelle t one be nn«e of its » n pi eity *tiJ cone seness The 
author in the heg nn „ Ifw-rles tie sato s types of roenteenography followed hr » 
discus on of normal lung fnu iga \t tie end «f each chapter U an eicellent gronp of 
reprosentat i e r entgr ogrnms lemo *ttnliDg the po ata which the author wants to errphs 
are After the cons 1 ratio of lie oomal anslomv anl roentgenologic find ngs the 
>nro s 1 sci'o pro e es aro talen op ee|aracely the first part of each chapter be “S 
giicn oier to the subject with reference to illustrat »« roentgenograms at the end of etc 
chapter ec al c) a[ tera deni w tl sperial ehest j roble ns in eh IJren sad the roentgeno- 
logic demonstrat on of tho lb rarje rirrulatory sialeoi and the thoracic eage Itself T e 
monograph la profusely Illustrate 1 os Jemon'tratod bv tho COS lUoitrot ous in the 
page monograph Illustrat ons are well produecl 

The oaly critic am tl at the n\ c»« r has of tl e book is that brooch eetasis *hic u 
•ueb a frequei tly encountered c nd non is certa nlr ma Icq ately eons dered 

Recause of the cone senen of tl c work it should bo of great latue to esery phy* * 


Surgical Troatmeat of the Nerroua System Hr llnoerofi h andlilcberC edtors 
Ip 034 I th "03 lUutralon* II hlelpha JOl* J R Liyp aeott Company 
Th s IS a e n p lat on of t enty chnpters menteco of them wr Hen by an md 

und ll ree of II on i r tlen by a aen or and jun or uil or Tl e n«societe ed tor wrote S'* 

el apters 

feiBco Here arc n ny eo tr butors there is ons J cable clnpter rar al on in 
of pre entat on an 1 qual ty There are socoo »erj well written cl apter* but so ^ 

n ed ocre ll at tl c I ook ns » I ole u a 0 «appo ntnent J erhnpa the deflo encies of the boo* 

aro due la part to the trying t me in w| cl it nas compiled but it aeems that all chapters 

al ould I ate a cornu on o1 ject so wl cl is opp tently not tho case As wr ftea the geoeial 

surgeon and gencml praci t oner will hod it a mluabla refercoco book but w th the exeept on 
of ft f clnpters tl o nc to« tgeon U profit I tile by realng it V s m lar but more 
comi rehen r treat e written ns a seaijy reference foe the nuero urgeoa would be fflos 
raluahle 'ton r cl ipter« 1 are no t M ot,niphj others hare a I at of references at the ® 

the chapter and a fe 1 ave docu ented tie text by spec fie reference to the b bl ography 

Chapter 1 Tie Ceneral Pr nc pie of Neuroaurgeal Tcchn que s a deser ption of 
standard neur urpeal tocl n que anestl e« a 1 1 n urosurgery teci n que of pneumoencephftlOo 
rapl y ang ognpl j tc 

Cl aj ter " Tic*’ r(,efy of Infant le IIj i orepi alua sad cu • on of the author 9 
t, s CO e n ng tl c d agnos • select on of ca es for operol on treatment and prognos s. 
To\opla«n o s one of tl e more co nn «n eau ea of fant lo hydrocepl alus • not even neo 

Clapter T Cnn ocerebraf Twoma In lbs lapter m add tion to tie u uil fevfbocJ' 
d 1 U9S on of subdural 1 eo atou a ll ere is added a one-page <1 scusaion of subdural hematomss 
in clddren, niulng some informal on recently pubi •! ed n the per nd c Iterature 

Cl aptcr 4 Cran opl tv a a faitly good rev ew of modem methods of skull <l«f«‘ 
rcpa r but would bo n ucl more en« ly understood f bet er illustrated There s ft page 
CO bred photograpi y which catches the eye but u wry d appo nlmg when one attempts to 
tnd the details referred to n the legend 

1S« 
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Chapter 5, Brain Absce«s, is one of the better chapters It u short yet contains many 
of the problems encounterca ra treating Iht'e diffieott ksion* The author admits that difBeult 
situations may be encountered and that the TOrgeoa may make serious errors \iDceat’s 
method of escision of abscesses is briefly di<OTSsed Ereo since this book waa written a more 
radical modification of Vincent’s methods <eems to be gaimngr faror 

Chapter 0, Osteomyelitis of the Kknll, is a good divu'O'ion of sinus and ma«t0i3 infec 
tions m their relation to osteomyelitis of the 'kuH It seems unfortunate that a neurosurgeon 
sufficiently familiar with osteomyelitis of the pkull eonid not lie found to write this chapter 
It IS obvions that the author has ha\ a large evperienee ««U osteomyelitis of the skull and in 
teneral the opinions expressed and the technique described conform to good neurosurgical 
practice, yet there are minor variations from aeeeptesl neurosurgical practice, such ns chiseling 
on the ekull which contains a traumatued brain The loiportant subject of bone regeneration 
after osteomyelitis is dismissed with a statement that «n some instances lone regeneration 
rt-rves to reduce ur even correct the deformity 

Cliapter 7, Tumors of the Skull, is ^ goml but short chapter (ecren pages) Eosino 
phiUc gtanulooia, ft recently desetibcd lesion of bone, is inelu led The use of fibrin film to 
repair dural defects is recommended by the author as though it were an accepted procedure 
Chapter 8, Tumors of the Meninges After some very brief general remarks on 
meningiomas, the operative technique for meniDgiomns is discussed In general, there is 
little to praise or eiverelv criticitc in this eliaptcr, but one might disagree with some of the 
author’s technique, that is “Deeper di'scction oiy be done more gently and with less trauma 
to the adjacent bmm by a dissecting finger ” Obviously, the author of Chapter 10 ts sot of 
this Opinion, for he writes ''once the surface of the tumor is erposej, gentle di«section is 
less destructive 'ind Icn heiuorrhagie than crude finger eoueleatioD ’’ 

Chapter 9, Tumors of Cranial ^erves, eontaios many informative illuxtrations but like 
tho preceding chapter gives the iDpre« ion of being compiled without great ctTort on the part 
of tho authors Only one telerence js given 

The upright or sitting position for operation is considered to be by far the moet favor 
able for operation m the posterior cranial foAa, its advantages and disadiantagca are dis 
cussed but the reader is not cautioned tliat air embolus can occur 

Total and partial remoial of eighth nerve tumors is di<cus ed but the authors do not 
indicate whether their own practice is to remove !h«*e tumors totally or partially Choice of 
operation is di*tBi«scd with the noncommittal statement that “surgeons differ in their views re 
garding the most d««iraWe method, but sound sutgwal yudgmeot demands that the method be 
ehoircn that best meets the circuni«tanees encountered in each indiitdual patient ’’ 

Cliapter 10. Intrinsic Tumors of the Cerebrum The surgical pathology of mo«t of the 
intrio«ic tumors of the brain is briefly diw:us«ed followed by u section entitled clinical dis 
cussion, in which the results of surgery arc gnen and a very brief discussion of the 
symptomatology and findings in the various types of tumor is included. Under operative 
n'eihojj It ts obvious that only the author’s intmdual technique is considered A short 
paragraph on preiention of cortical ruptures is mtereiting nnd has merit but one wonders 
if the methods dew ribed are always effective m its prevention The author is very pessmu'tic 
about the results of v ra\ tl crapy m intrin^ie Inmors of the. eerr.l nun 

aiapter n, Tumors of the HTpophvsul Region. Slurli of this chapter is anatomy, 
surgical pathology, and diwEnosis of soptnseUar le^on-* Iig Ci. whirl, the same author 
uses in Cliapter 'i would have been more appropriate |iete Trralrurnt is discu««ej in rnore 
or less standardize.! fa*hion giviag ih* laprcfion that ri.romopf.vlie adenoma, cranio 
pharvngioma, anl suprasellar chojestcotom# are frequeaily totnll, remove.1 without in 
swTtuoiint-vble dieiculty llyperllermia tesnlt.og from fraum-v to the hvpotlnlaraus is not 
mentioned 

Chapter 13, Intrinsic Tumors »••• v— •••’• *- 

with absence of mediocrity foun 
author pves not cnlrbis own opu 
favorable and unfavorable 
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CInpfcr IT, \a»diJir \nninilK>i nt lh.» Itmo i« *frv mij.'fi Hp paiip matprial foniaiv! 
>n » jijif" r / u) )i*hp J Jj J'*lf I» Ilf author of Of riiy liT It ndvncaif pipij ou ef ti«»f 
Ippi ns if ji>««iHp iiui tn 'nlirh u is ;erfortnei1 are report*'! 

Cl.ipterll bort,rn of Itisorlers (f lb rriiBial Ncrre* is one of II e Utter c! opter* lo 
flip I ooft ft IS finite in*liisi\e ptipi; ii< t c dU Hi« will or » prw< lures Init at«o *fl o()ifr< 
inelu Iinj* pTin t)p r.o-t ns pbi )ifrratuTt T)«*r<* »r» « nam!»“r of ’’erj' Infornistne 1 up Jrat 
nnl n |..>1 I itli' (,rH{)is U 

llsitpf n lii'in-ps < I ire (trin I 1 1 Inuluntnn M.im.m* h a g s"! nnl •f'' 

I K uiii nt< t lis ii' I n < r iIkn n oirn ones no I ll Pit Iti'nlnn M ( » ( Iftf <1 <Jp»-r((f«> 

f til i/sTnimji Is j.iuii Mwb i* »s>I i» mpIu-iIi o of tip o|«niti'p Irentiii nl for t^r■» 
CinlitioQS aril il ssiii* lo U u II Idlniml still ut nnlu ■ nortiili'in r enth <i< k f^t 
tl < f [I rnlioii 

fbnifpf |r /pfjss tin ( IIkjIk <«retTri| i« a el ort irril wri< ei 

! sj H r ino I nf it ft )i ■» nj i> n of » }i stui)« f r f>;pr»li«n ati-l 1 p< I m<iuc < f ojpratiuO 

I 1h 1 ipr 1' '■iirgirt I f tli h-i 11 si ( < 1 1 i« ft nirration fc r lU ni 'I Itn 

«il! or a opini i iii I | rii li o itilh i 111 I ogra|l i It is win illo'lTitM tut illerwf«e gir” 

thp impre *1 n of Iniini. I«sn e nj mf tiiel uf Rrf«l effort 

<.Initfr]’l ‘'UrRi M Ijsioos f f IVrijJ iraV Nrrsps j« u j M ptnn !nr I ii*PU**iotl 
I nef niPiiti n of III s) < f ilr rpftnt <li\ I | tin tils Si U | r ! |pi is hs d r' grTfl* ff” ''P' 
iin 1 ) 1 natoiii limb ] «m «»tU corti nl os ii li r n» it lief art ton*> U'O'I ^ , 

n Ifftireble fifibiprs is tlr fort Oat tio nml t fttvlr g« « bis r { ibioB in nint t Blroter*» 

llspttf ]'• '•iirtPi' of 11 Ktiiittleli Vn its Mstcin i* ft «el! vtnile" aPtil"* 

triitcl fiilv fi ir 1 IL** Tl is IS one of tie l*ttft ehft|«m tn lie Uiok 'furb of it •* 
le»criptien 1 1 \r>ri is npo of *i>>( aft pitomi f ll it«sl 1 1 a fli-cu*'. n of II irapjliealm® 
thtijtlM .0 (Uii tl.pr«i\ ■> Np|t»ur„<rt is n ipr« »l*rl ilisiiis ion ff * nf o* 
nornl i rin ij It** i f tl p ii«. f s ilf< i mu l.s an J |nQi illan in opiir* suruert 

It IS til I p lin| I tf It (I IS IS < niv th. first <f ft -tos fu' trp p>litifins of i» fO’’ pt*!'® 
t jt to HtP tpxi I n J refi rpieo look < / opuro-urj^prt 


aynecologlcai and Obstetrical Patholocy BtltilN.tnk \H MIT 
Ih! )/f/ f I >4~ 11 11 Mnn I rs ( <ni( -inj 
Tins Ink IS ini w«W In »« Is L'oi fonsts ol steineiftti' nod peffioloffwl* ib»t 
lifPlion of Its tnlop IS unteiessirs MiIuulIi npilbpr on eahiustive Irenti e * 
itfetencp the I <k Posers tip nstenil Hle*|intp)s in n clmr cone *. »I''p •suilsl ' 
1 ibliognpl II- rpferen ps f r odlili nnl ntuls ift eu||lip| nt t>n» enl *»f tneb cliapitf 
Tl P ePson ! P>1 fi a 1 1 * Irof r If*- » tpriilup to Infs- nn I hss mfta> opi* 

Most of tip i]lu*trali ns nre rs *11011 Ilotetpr III r*s sInwinE lie s motis gross rul't^ 
iPMOtu ore unsotisf letors 

fl e I* ok »l onl'l a[ |p*l la ( athoioLi is ts tt« H hm ,fsnp ft sts nn f rei*. I nts fo trs'O of 


Radiology for Medical StadeoW Its licit** 1- i I xn i r I nri) 11 It J 1 ll ^ ^ 

Chit ago I'M! If « \pi» I* ok fill t slcrs 

1 lus little 1 >k IS |l • first 1 1* |i ue Pin|,U « lun o ] re iiitiiUoi ol liie { 

I re-ent iav T'Ma'w'n I S r hjipiovi anl nJiiri a theref « UJule it i* (esigr'P'l f®'’ 
ij p of niP I 'll elf ients on I las bPm organizeii on on t the pour'P |>rpsented Si Ike kni'cr*.'! 
t f Miehigna It « ul 1 * nstilotp v sits alpqutlr nn I em n lete intro lu tun to n I ol K7 
■toy physician «l'o •'istP« to k" » rnffie niout tit funhnientals of t/e rn Iiologic appre®'^ 
to inedical T’’ I’'''"'* '■®"‘ 

Thorougli fioiOL courses >o radiolugs are rPl-itisOs ne« in lie ne-li.al curricalun e"' 
the authors of this t-.ok h-sse Ueo »««« of tie ..i f | rot lem Hint an e» n- to whctfierfo 



iKXJK Rrmw 


157 


prwnt merch a few funiiniputsl c«>n«i lerationn or tn attoiiipt to ] re>.pnt n «eillli of 
It to this rovieivpr tirtt th. author* liise m^ite i ten mi'p fhoiee m steering 

as far as text is coneerne \ a more or Jp« middle Rround The emphasis lm« certainli 1 een 
particularly m the aiagnostie section . n 1 rmniJes nithont too iiiucK attempt to pre^nt all of 
tho various diagnostic possibilities and rare an] unusual eonlitioii- which imcht he illu-trated 
ten- excellent and concise inttolurtora material is presented on tie hi«ton of the 
development of raliolop and there are al i ex ellenl Irief sections on the pha^ics of 
diagnostic Toentgenolop, tie ph\s,es of therijentie rililopt ani of special interest 
material on tho biologic nnl therarsutic effetts of taliati n This latter watecial i* par 
ticularly difficult of accesa in concise anl nmentmlaHe form nnl seen., p.irticularlv valuahle 
for lUcluston in an eletoentarx treatise of this sort 

Of special merit in the liagnostir *»el»on as tie enjhi.is on the luethod of approacti 
loth in planning and in earrjing out the x ri> stnil anl in interpretati n f the finliogs 
It IS this emplasis on the presentation of al at niigl f lecallel tie un lerlj ing pliiloso| In of 
rnliology that principalU distinguishes Ihi* hook m tie reviewer s mind 

The section on the tissue effects ot ratiation i« of the greatest imiortance anl there is 
an excellent presentation of the fundamental liffireiice. Istneen radio eiisitivitv anl radio 
turabilily of tumots aerx Mopottaal »•* the empha.is oa tl « Kte effect, of the intensive 

irraliation for de>tnictun of neoplasms of nhi h loth ll e pli»«ician an 1 the patient «lii u! 1 1 e 
anare at the time the irradiation h earned out 

Iso attempt has been nale to le dogmatn as to the choice of tl erapeuti metlinl 
reioRimended and it !• n<1l eai|la*ite1 that tic raliation inetlol i« nut in competition 
sMlh surgery but rather that the two mcihols | axe specific inlicaliona on I often are supple 
mentarv 

This voluiue IS not intended to W i« anx xxax a handle t h nr alias t>f rain log) for the 
diagnosis ami treatment of lisea«e but it i. a verx well thoij^l t put an 1 rea lable pre“i ntation 
of tic fundamentals of tie subject 


The 1916 Tear Book of Keutology Paychutr^ and Heurosurgerr Tdice I I x Neurologx 
Hans II lieese II I) , I’rofes or of ^eurologx an) rsxehiitrx, Uniiersitx ofWi.cnnsm 
Med tftl ®ichos 5 \ and Mabel 0 Mnstm Ml' \s«ociate Professor »?iurop»xchiatrv, TJni 
vefsux of Misconein Medical *hhool Psxchiatrv Nolan 1 ) C Ixuis Mb, Director 
New lork «tat« Lnixersitv Neurosurgerx Peiciml Bailev, SI D Professor Neurologv 
and Neurological burgerx, bnixer«m of Illinois l^p -^2 with lO"? illustrations 
Oicngo lOJO TheScar TtookPulhsIcrs In flTj 


Tl IS book IS conij rise 1 of al slracts of arti Ic which the editor, con.i ler repre.entatne 
of tie rears literature in the-.’ fill!. Tlic s Utors jm. i .. wile experience nnl are 
ciijable of proper leleetion of arti le. and of making proper criticism of them It i. un 
fortunate that ilex do not romment nore frequentlx and in greater ditnil concerning their 
< pinions of tic orticles rexicixed x.uc1i an alditiou would give tl e book better continuity and 
tie ab tracts proper relative significance The subject matter of the xarmu. fiell. is well 
covered Both the foreign anl Vmencaa Utevutwe vs ■«.\yxtvai\es\ 

The section on neurologv includes articles on neuroanafomv neuropl ysiology, nciiro 
inthologx convulsive disorlcr« dioiusi. of the central nervous svsteni and neurologic 
diagnostic procedures Tie al tncle are roinplete in fact, some are t<-o long and roull lie 
alenuateU reviewed with greater brcxitv 

The icction on psvthntrx n>rlul«. urti Ic on spis-ific c 
tie psvehose. the p.xchi neur. m-s a> 1 spee»l tjenp lu ) sx 
ut tract, Icabng with mililirx lejilialne i«,IIeni. Tie ntMvact, in ' tbis's^’ tion" t 
conci-, |1 e fid 1 of psv 1 mtri i. well rcxiewed 

eurgerv jurulcnl infecli ,, <,f central oerr ns*',wtem ^e^n' , 
crnnioccrel ral tojurie. vs'nular Icions nnl intracrinis 
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there has been ft sepifnle section of tho >eir Hock devoted to the field of Dfn osu ge7 
The odv ab 1 fy of ha> ng *u f « seel on * rMJ ly Byynrent to H e render It Is sa « 
n Id t oa and should bo toot aued 

Th ^ )car » T ear Hook J< i**|>ee oH Tatual le i nee there * wore comjrchen re fO 
of moro elo elr all ed ftd l« of aiere t ll an in prev ou vesri It s emphftsiied that s51 je 
eon* even w th nn jrd cet jntereei n peurolo{^ p reh ilry and neurosurgery should rev! h 
book 


Dlscisa of the Adrenal*. I foa * J SolTof JfD Ih ladelph a f-e« ^ * 

Tl s book js «r ften noli and * ea y nnd niere 1 ng to reul It eoftta ns * 
sun mar of tl o re eni jd an ea n the stolr of the jl> olo"* of l! c sdreoal eo “ 
tlud ng ll e elen ry of fie efero I horn ones of tie rfex nnl He fun t on of the« fotn 
pounds Tl c pi 3 olog e eon ept* of a Ireoal eorl al funet on are very n eely eorrela e 
th cl n e*l con 1 1 on* Tl e e» apters d nl ng «> th \d t sob s d ease are repec a>'v sfomi 
t re Tie I ti> Is of treatment ure ipxmI fu( He J«tu on of He frestmenl cf ® 

\ Id son * d ca c I a b t too br ef for the pirson »l o ha* 1 a 1 1 ttle etper ence « th the 
d sea e The d eu on of the adresogep lal smdrowe s rnther eornpt atpl as t nece «i 
m St le Tl Q evaloat ons of d gno I e a d* su I a* 17— keto tero J nailvs a and pe ml 

air n uffl t on nre eon cr at te aaJ fft r Tic «d at o a for opernt on and the p ee»9 ”” 

rega d og ll erapv iwined tetv after rctoo *1 of «o a Ireoal eort eat tumor nre thoroooh'^ d 
cu**ed In the d v:u on of tic d tgno* * of 1 1 e • I fowoiylotnit no n eat on i* 

I tsiB no proTOcat f e t de« r be 1 I y Kof h Th tot** mplc «o 1 should be of ^ * 

n detect ng th t eond t on The cHea v bWo ap r cover ng flo ubjeet of idteBSi 
phj I ologr and pathology I* acrt I a g ei t deal Tl ere a e se f ml error* n text refcm r 
to the b bl ogTOphy Th s book should be very u efal for pi » c ant n genersl nl*ms 
med c aa e* veil as far phy« e ins I m t ng ibe r praci « lo mctiibol d ea«e 


Medlclaa la the Changing Order Report of the \e» I ork \caJfRiy of ^fed c fi* eetf 
ChnnS ng Order pp "io Neelork 101 Cotnm nnealth Fund ** 

In lOl tl e Vetv lork Aend tny of hied c ne jpo nfei a eomm tee to studr lie 
probJemv of med e/tl care » eomn ffee wi eh dur ng tie eo re* of ft* del beret tin* "■» 
vt rely do gnated s* a Comm ttee on Med c ne 
ado up hri,cl of ph>e e an* but v th rep e 
g oup bss hid I) e ndv ee and rounseJ of s 

lenders rep e ent oj, d ertfie] alerests and loati of lew Puteomm ttees dea " 
med cal edueation g eduate and postgraduite med nl elu nt on nte n h p ho p is 
adm njstrat on of jublc heillh serrcea ex en. <io of wel a! »e es cost of d agno 
and eon uKnnf ter ce« ndn t ml loedc oe rural med c ne nu ng and dent sir? 

The eomm ttee ha* nl endy sponsored a ee es of it gi bed monograph* ^h h 
rcpre ented ho«o e the jo nfs of v ew of the eepc t ve nu hors not of the eotow ttre 
«>eTefal of these monographs ho e already b en re eved n the e columns The tnifent 
volume s gned by the eomm ttee ronsl totes the repor and con Ins on* of ts del berat oa 
At the eafflo t mo t se ve* as on adm able sun ma f tl e ent re scr e* 

App on h ng 1* task f om the b stor al persp ct c the comm tee hns analysed 'b* 
current problems and needs of med eal es e and n k thorough object ve maoper hs 
attempted to appro C the vnr oua suggest ons ad an ed lo letter med cal f- 
Th oughout the repo t empbas s s plaeed gpoa qnal ty a* w II as q ant ty of ca 
upon the Bceess tv of g eater attent oa to the pre eat e aspect of med cal serv e 
The report s packed « Ih recommendat ons *rh } are made boldlj and thout e 
qml ficat ons The comm ttee support* the g^ ng tendency to a d g oup p act ce u gc^ 
mo a extens ve voluntary health mm anei 
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reiKts cofflpul’orj .nsurance It advoeafes erpwiMoB of liealth serttees and the coa*truetioii 
of new hospitals and health centers radiating into rural areas from metropobtan centers 
Among the many other recommendations are propo«ala for medical and nursing education 
and Ucensmg, and for hospital construction and administration 

Throughout the book runs a dominant theme of the need for greater recognition of the 
social obligations of medwino and attention to aocial and economic forces nithout sacrifice 
of the scientific aspects which have dereloped more rapidly m recent years Few readers 
will agree with all the proposals and rceommendations but all will recognize this Tolume as a 
thought prOTOking and forthright analysis of medicine's obligation to adapt itself to changing 
social conditions 


Postgraduate Obstetrics By AVilbnro F Mtne«t, MJ) , Pp 363, with 123 illustrations 
New York, 1047, Paul B Hocher, Inc 

This book IS a brief renew of practical clinical obstetrics 1 irtually all theoretical 
discussions hare been eliminated On the whole, the material js well presented and the illus 
trations, although limited, are good The book considers only common complications of 
pregnancy 

It is a little difficult to nndcT*tfttid how the book mn be estensirely used ns it is too 
brief for medical students and too ineomplete for the practitioner dealing with specific 
obstetric problems in practice 

The widest appbcstion of this material would probable l>o for the pliyiioaii desiring a 
brief renew of obstetrics before beginning practice 


PeolellUa Is Neurology B] A Earl Walker, MB, Associate Professor of Neurological 
Surgery, the University of Chicago, and llerbert C Johnson, £ID, Besideat 
Necrological Surgeon, The University of Chicago pp 204 with Oj illustrations. 
Springfield, IlL, 1946, Charles C Thomas, Publisher Clotb 35 


The yacVtt on this volume stales ’‘this monograph pie'enis (1) the results of studies 
of the di'pefiion and absorption of penicillin when administered by latrathccal ugection and 
f2) the effect of the drug on nervous tissue in bcaUb and dissave On the basis of these 
iiiTe«tigatiODS and clinical experiences, the rational u^e of penicillin in neurological disorders 
IS di3cas«ed, giving the book a wule range of appeal among physicians, turgeons and research 
workers.” 


The introductory chapters ate devoted to a cooMderation of penicillin la general and 
10 the routes of administration of the drug with particular reference to the distribution 
of penicillin in the central nervous eyrlem Then follow experimental and clinical obsecvationa 
detailing the toxic effects of pemeillm upon Iho central nervous system The'e and tub'e 
quent mvestigatioos indicate that toxic reactions ate related to the quantity of the antibiotic 
introduced intratbecally and into the ventnrular spaces Therapy of suppurative meningitis 
19 then presented with the important recommendation that penicillin mud be injected intra 
ihecxlly as well as administered parenlerafly for the most eati-factory results There is a 
sound discussion of the therapy of pyogenic infections of the skull and brain, as well as the 
di*ea«is of the spinal cord X glaimg weahne^ of this monograph is the brief and incomplete 
d.s.-u..ioa of pemeUm in the treatment of syphila of the nervous system This chapter might 
well have been omitted without detracting from the purpose and value of the monograph The 
w ork conclude, with a brief divu.«.oii «f other ant.biotm, such as streptomycin, strcptothr.cm, 
actmomycm anl clavaem The volume is weU indexed, profusely lUastratcl, and the publisher 
hv. utilized skill and gooil ta.te in producing an attractive book 

On pace 150 iLe Buthors touch upon nn im(u>rtnnt Ih.me ntuuh huu ai3t[o.,f.l man, 
ohuicau. imaliue anppumt.,, a, c«.l„| n.„on, .j.t.m »„h p„,o.||,. The, 

r.r.r to d„„„„n on th. part ot th. php.omn „ trtnt.nj ..totod oa.o, ol .p.nn biOJn nk... 
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Till OPRR VTH F TREATMEST OF CHUOMC OASTRIC 
AM> nnOPFNAL UI^CER 

CllRJ'^Tl'N 1iRUX.'>C\xRn M 1> , Oslo NORWAX 
^From th« Ullnoal Peparlment III) 

FOLLOW U F\XSIIN\TIONS OF MTIENTS TBEVTFD «ITH OX&TROjrJlFSO«TOM\ 

\NP I XBTIXt r\RTRFCTOXI\ 

T COMIMELD* jii 1946 tho following mults ami drew the conclmioJM listed 
1 here after clmieil rocnt^'cnologic ami in pnrt gn^tro&copic follow up cxamina 
tions of a total of COO patients ireiled smgiciUj for cliromc gastric and 
duodenal ulcer at the Oslo Um'crstix CUmc Depirtmetvt A and Aker Hospital 
The period of oLsonation for most of the policnls was over four jears 

1 fiastrojejunosionu was done m 41C pslicnts operated upon The mor 
talitj nte was 4 7 per cent During the time gaitrojojunostomj was used as a 
routine mctlioj tlie niortoIiU r'lle wax 1 4 per cent in 139 operations 

2 Partial gastrcctonn wax done m 5T2 patients operated upon The opera 
tixe method wss paitnl roicction xritli gsstrojtjunoRtomx accortlmg to modifica 
lions of tie Billroth 11 methol The morlaliti nte was 4 per cent in 572 
leseetions Pirtnl gnstrectomx x\ith exclusion of a diiodoml (psloric) ulcer 
oceordiTi" to Fiiixterir s mclho<l was used m 16 per cent of the coses m this 
troup In one half of the cases the rcxection was made through the pjlonc 
antrum without cxcixion of the inlri! mucosa ami in the other Inlf through 
the pj lotus or the dundemim 

Gflitnc AcKfily — CafTcine test meil fractiomlh reeoxered evert ten 
minutes tor twohotirx showed the findings listed m Table II 

rosfapfrnfuf Aitfiiiw — V Inpoehromic anemi'i not caused bj gastric 
hemorrliiat oecurml in appmumatih W jver cent of the women with anacid 
gastric contents m groiti>s Iwtween puWrtx and the menopsuse In women 
of older age groups wjth anatid pxstrK contents and in men the percentage of 
bjpochromie anemi'i was 30 This meini'i responded to large doses of iron m 
most cisis In onl\ i4 per lant did the memii pmluce subjective svmptojns 
m the patients with resection 

R«c«l tor tublk&Won, i$»y \ IM 
•In Afis Chir Ffnnllnav M S t<p| ji 

ICl 


1(12 


Itl f R\ 


Tacit I Ci«t» I*ii toplcitue <oiiTuc\ 


iaiin rcKi 
Ufmorrli 
PtfitonitiH 
‘-<»>cro criicuilinn 


C’oiii/j/ica/i<}«s rrtififf/ hy ihf Chanf/«l Conditioni in d‘f 

Slon\ach (Duiupintf Htomath) — Tlip clurjctonstic <«vmptoms of “Jumpmz 
stomach” arc nausea fnintniff, weakness, heatirioss m tl e lc(r>. anil oceasioralh 
swoatiii" The s\niiitniis ci iso m the (intiv of about t«\cnt\ ninutcs -Vs a 
rule the inticnt must he ihmii If he cats while leihnim; or lie> down jmnicili 
atili after nuais, tlie simploms do not appear Tins limiblc is dosch con 
nrck<] with the first half hotii folioumg' nieils ehicfij Jireakfost onil Jmntr 
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There is no coiiiKCtioii with h\|>o,jheemia Tin treatment oatin? meals m * 
recliinnjj position is simple Imt not cas> to follow imiltr nil oircun stances- 
This complication occurred m 1& per com of the p.istrcctonn piticiits, hut m 
only 2 per cent was it so mere as to cause flic pitiont to he listed as not o^’^c" 
after the opiintne treatment 

Tabit Itl ItcsiiTH or Oinurne Tfutment 

( SI ven or i \Tir^ | rra ersT R'UrTi"< 

Trr-AT>iLNT I mil »\ii» I ii*rr 

(»a«troj*junoitomy -*ll 'I 

I’artiaf pirlrcftoois S| 

CoiiihnioiM — Ci.istioicjunostonn should luit Ir iisnl ns tin loiKinc metho<l 
for tnatnuni nf chronir "islnc and ducHlmsI nice is In mv stutlics gssiro- 
jejunostom^ in the asc ctoap <ner 60 lesrs pace tin vsme rcstiJts as fnrfjol 
gastrcctonij m the treatment of duodenal ulcer In pjticnts ovir CO \esrs d 
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age mth duodenal ulcere \vhose general condition is poor or m whom technical 
difficulties for performing a radienl gastreelomj arc present a gaslrojejunos 
tomy can be done ^vlth little risk for recnrrent ulcer or stomal ulcer 

Partial gastnciomij should be the method of choice in the treatment of 
chrome gastric and duodenal ulcers vitli the limitations stipulated for the age 
group o^er 60 jears The basis for adusing this operatne intcr\ention is that 
the mortalit> rate i. u\ be mamtaincd at a reasonably low lc\ el that is not o\ cr 
1 to 2 per cent 

FACTORS INFLUl NCINC THE OrE»«lVE MORTAUTT 

^^hat can the surgeon do to lower the mortality rate! In the fo\lo\\mg 
paragraphs I shall Ri\e an account of the measures which ne ha%c taken at 
Ullc\aal Hospital Surgical Department III in order to keep the mortality rate 
down I shall report the statistics from this department for the last four >ears 
on patients with surgical ulcer This group includes a total of 240 patients 32 
women and 20^ men oj erate I upon between 1042 and 1945 iiichisnc The site** 
of the ulcers as follows 110 doodcual (54 anterior wall 20 posterior wall 36 
kissing ulcers) 28 pjlonc 71 m the angle of the corpus 5 m the oral half of the 
corpus 13 postoperatiic jejunal and 13 m both the stomach and duodenum 
Tift) five of the patients were overSO joars of age 

preoperatuc 3r<a<nienf — Caicful clinical hematologic vraj, and func 
tional examinations must l>e made before the operation is undertaken Poor 
nutritional condition ‘.hould lie improved if nccessarv with parenteral ndminrs 
trations controlled bj determinations of blood proteins and electrolytes Anemia 
sliould bo repaitcl bv blood transfusions The patient should not be operated 
upon during a periol of mtcrcurrcnt disca-sc or of acute gastric pam while the 
gastritis and iiiflammatorj process around the ulcer are most marked but should 
be given a course of medical treatment if iieecssarj with gastric lavage for t 
few weeks before the operation 

Operative fndicaitons — Operation must be done in eases with perforation 
grave stenosis repeated 1 emorrha^c and gastric ulcers suspected of being 
cNwiicT \\\ ulcers wl ich give trouhlevome or serious sjmptoms m spite of ex 
lert medical trcitmtiit should !c removed surgically luiless there are definite 
coiUraind cations The surgical treatment should not he postponed until the 
ulcer Lccoincs callous and penetrating thus unneiessanlj increasing the opera 
tivc n k 

l«cstkcsla-.^^c have used spinal anesthesia with a novocain pantocaiH 
solution of a Riealer specific graiitv than the spinal fluid usually 200 m" 
novocain + 10 mg j antocain Tins anesthetic lasts from one and one half to tvui 
hours Sme ovir operations usuallj last about two houre we have used local 
anesthesia in the atdomiiml wall m order to obtain rclasation for closure 
Mwu one-hilf hour licforcwe begin the closure of the abdominal wall a solution 
of 1 per cent novocain and U/1000 i antocain is injected preperitonealh and 
sulwutancousls This local anesthesia winch also has a general effect has given 
excellent results ^\e have Use! \ 0 ether anesthesia in only a few cases 



104 «.Uit(tRY 

Choice of Operatiic Methotl — Ijo**!! p^loroplastic opentions were uii-d 
finh twju (lining (Ills pirnKl TIh morfnlift rate of tlicse operations 

ilocs not oiitSMifih tlie iiion <(rt»iii iiMilts olit iiii-ilile h) llu rulienl opentions 
was iim <{ in i>nti<iils o\< r tO s eirs of n^e for licatmont of 
<luo(kiial iileers wlipn tiicie wns ih«h ^ciieril Kinilitum or tedimcil (liflleu!l) 
to ndd to till nperitnc iisk 

I'nriial (nhout hm thuth) t/a^fne rrMilum fluouliMi; to Hillrolh II has 
Ken the routine nuthoil in th« liniment of jristin nnil iliioddial ulcers Mv 
previous in\esIu»iitions liase shown thit tlu sliffinnt cnillosulL pnstrojejunov 
tomies eoiiimonh iisid in tin ndliotli II hsuHoiis alt pisi the simi sstisficlor} 
risiilts Ihirifoic tin siii^noii his fret «hoi<» of nietliod in tliii respect The 
inniorlant point h tlint hi iIknisis om mtllnMl mid Ixtoiiiis ivi'crt nt it -^1 
I Ilc\ i il iriisjiital Hop I rt nil nt III ssi h i\e Uses! the Kronli in nioliflcntion of 
Hillrotli II dnrini; this four sears Vfti r tlie usual n-siilioii thit)it!.li the up] or 
part of tlu duodtmini the stonimh is inohili/id Tlie ti’sei tion line is then tns'lc 

!« rpuidu III II to tilt axis of till stoinnh The aiiioinit of the stonneh rcmoscl 

111 om oisis Ins not him wu.'hid hut llu nsuiion his Km from CO to 7> po’’ 
<iut of llu stoimeh We ate of the opniioii tint tin p istrictoms should ^ 
7') pel eint rcsietum to aciumplish i silisfactois ojHrition foriileir 

Tilt finishing pislrojejimostoms is in out nses iiindc terniinol'iterills Tin 
lAciiiit loop is iindi a iiuMiniim ol iO <m lon^ iiid plaeid m an nntecolie pcM 
tion fiom tlu lessf r to the jricntn tursiliiii lAliinin experinicnta! veK 
from tilt I nil « I sits of Mimusot i Hospitals h\ W ini!enste(n and his nssoeiates 
has shown tint n sliort afTiient inastumotu loop is of irreit ini]iortaiiee for a 
s.itisfnctot\ nsult from the pisircctoiin W’nnsmstim in lus opentions 
a 2 to ') em iilTirmt loop pi imi in n liocoln position 1 iin of tlie opinion that 
oiir opciatiic Itchiiupit would K m mr the sitisf«<toi\ optniion for uhc'' 
if wo mule our inttcolie ntTciiiit loop liwut lO to 12 em lone or nndi i 
ntrocolic nnnstonioMs with in ilTirmt loo]i 'i to s tin 

iwroin IS I II tiiMi \L i>i 1 tn> is iiii i imi-orm \m i o> kkum h\ s Monim vtu'S 
oi ituriM uxsruir Ki«in.Tios vciordiso to iiii i rotii ii 

Tlio freeing of the diiodmuni and thi ilosuic ot tlu duoden il stump lire th' 
most impoiUnt points m tlu nctoinplishmiiit of the Billiotli II icsiclum W1 e" 
there are no parlKuliii difTMUlties the ducuhiiil eiifi which is to he imerfcd 
should he abniit 2 tm lon^ iiul should l>e ilosid with one contimious oi intd 
riipted ritgiil suture and two silk purw striii,; siituics ( alhms iileeis pit 
ticulaili those whieli penetrate into the pTncreis demitid siicci il shill and can 
in mohili/ation In some eises it hns hom mcessarv to Icaic flie Inso of the 
iilcei at Its lioint of peiutrition into the piiienis The iiiobilizition of the 
duodcmmi is then contimieil lieiniid tlu distal eiVe ot the ulen it possible i" 
order to obtain a cuff to 1 im wide with which to <o\ei the rest ct ion surfan 
Tilt an tenor w ill ol llu duodenum has 1m n usid in so fji as possilile md o\ei' 

( ftoit lias been made to ivoid injiiM to tlu puieii is diirinR the iinctsioti of tin 
duodenal stump In the event tint the pancreas has h.en injured diiint„' Ih' 
procedure, or if the security of the duodcnil stump elosinc is qiiestiomhie a 
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cli am has been plaeeO on the dnoacnal slnmp and atlon ed to remam a n cck In 
eases m sslnch the duodenal stump closure might be insecure, an anastomosis 
betireeii the afferent and effcrenl loops can be used to reheie the duodenum 
Tlicrt has \)cen or 1> one ense of duodenil insufficiencj m o^ er 200 radical rcsee 
tions In tins ease a duodenal fistula formed and healed spontaneous!} m tuo 

n eeks , 

Vartwl gastrechmu ui»t cTchmon of t duodenal (p>lonc) ulcer according 
to rmsteiers method ha-s been pciformed m oiilj case? and then as a 

pn.p\lonc resection It la important to remove the muemis membrane in the 
ONcludcd distal part of the stomach The blood siippl} to this part of the 
stomach must be loft intact The closed stump of this antral pouch may be 
sewed to tl c anterior abdominnl uiH The cTcliulod central part of the stomach 
must not be made less than 5 cm long 

Our material shows tliit a r-idical rcmoial of a duodenal or pjloiic ulcer 
can be done in almost all ea-hCs uitli little risk 

The ylrmslomotjc Suture— Before the suture is commenced it is important 
tint the cumturos at the place of the ninsfoniosii me mode as free as possible 
of omental fragments 

M e use three la\ cm of sutures m the anastomosis In the serosa u o use an 
iiiterrui»tcd sill suture and a coiiiinuous citgul suture After the seromuscular 
lajCT IS dnnUd all the visible blood \csscls arc ligated irith i suture ligature 
a sufficjeiit amount of the seromuscuhr coat boms engaged to present the 
stitches from cutting through lor the third suture the mucosal lajers are 
separated and a eontimioiLs eati.»l siilmc is made tlirongh all lasers of the 
stomach This suture is made carcfulli with comparatiMh small stitches 
I’articular care w takiii with tht comer stUehesin onlct to ensure free cnlrauce 
to and c\it from the stoimih In most cases uc have used clamps on the 
stomach and duodenum while making the anastomosis M e ha\c not used clamps 
in a number of eases and Iiaic cnconntmd no disadniitagos as a result 

AIj earlier iniesiieations mcnljoncd piciioush showed that the immediate 
opcratiic losults were, the same m BilhotU II operations with three and witli 
two lasers* of sutures ui the anastomosis Mangeiistcen uses one lajer of inter 
niptCQ silk sutures in closed gastric anastomoses The three lajer suture 
method Ins Auen icrj gool immediate results in our gastric resections and a 
icrj small amount of cmptiing disturlunees but experience sliows that a one 
laser amstomosis as done In Bnngcnstccn can Iw done with the same degree of 
safcti Olnioudj a single row imcrsion proiides large patulous orifices in the 
new stoma 


SLRGICU TFCHMqcr IS TIIF TBFlTlirNT Ol l*OsTOU R \TIVI jrjt-NSL VLCFJl 
The O] I r line tnatmiiit of postoperstiic jojuml ulcer should le so radical 
.1. to pTObtoo aon.lit, Tins „ atta, „,],]„ 

rtsccl.on of tl.o ,m , loiith ptlotic mtnim m cast., »l„rt, I mttetet « 

IHtation bis lK<a, ,1 ii. Tin ai,aMoai<o,K iou«t li a short loj]. atnslomos.s 
hm tn.sl to null nss-tun „t anastomotii- loop o[ tlic j jmnim In 

iiMiis 1) I nt. as ninslomosis sn.r.l cis s H, 11,, sc p„c„l„rcs ae Inti 
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Uoiclcd the noic dingirotis resection of the jejunum with end to-em] suture of 
the resected surf ices 

Posloper^ilu f Cure — \tt>n\ of tl e stomath and intestines and swelling of 
the new nnnsto!no-.is icquire careful ic/ulilion of the oral fluid intake anl 
supplcmfiilnrj rcctnl and inrtnleral lluicls as will ns blood infusions when 
nceessnn, controllid dcUnimntions of the patients blood protein anti 
olectrohti Iculs 'flip pittcnl should hue resuHr pa^-tric nsjurations momin 
and e\cninfr or oftuur if netessirs, foi the first three da\s Wc use a tliin 
nasal tule with no (oiittnuous suction The patients iisualh/ 7ft I'P on lU 
second or third p do/ cratuedai/ 

Till rsiMii>j\Ti- iiisToiiKmij rrst LTs 
Operatnr iniphtufiont— PostopcritUf pefittiiiitts occurred m one case 
Is a /)oii?fas abscess which hciloil iflci tfrimuo Failanc from ihe duodcnol 
slump occurred once after fmrtml i/n Imlomy Seriiuia poslopcnti'C 
ifnRo uciiirivd oiice but the piluiit iccovcred after blood tnii«fusiofs Pul 
momo embolism occurred once uit/ fatal outcome Tim patient tbd not ;t(l 
up until till, f^escntli daj md he dud tin nonioiit lie nio*e ThrontbosHbisbcen 
practieall) eliminated b> nllowiiij* tin patients to {.et tip soon after the 
tion One jKiiieni hid u f>t'c«fi-*r nutrition il disttirl inn twfli niiseular 
otrophj nnd parahsm after the ojieralion 

Vortahti/ Itafe — In the iJO stcmach «}>ciat«ns which incbidi. i pjlaw 
plastics 2T Kaslrojijunoalonius I ipacctions for csetusioji niid 212 partial 
unstreotoniies tliere has Incn one death (pulmonara embolism) Thiss*'®*^ 
mortfllity rote of 4 per tboiisand The operations hate been i erformed )' nine 
siiiftcons nsinit the sami. oj>oralivo iicbntquc 

The operations ind the operatue ttchniques used m Dcparlncnt lH 
Ullcvail Hospital hue Riven pood immcibaie oiuritno results with a low mor 
talitj rate is is shown trom mv stiuh The operations iiuludo a rebti't!' 
large number of (rastrojc)iiiiostoniics 10 |>or cent fused for If c frealmeot ot 
duodenal ulcer on clderlj pciNons) while resections for exclusion (rmsterer) 
have been used onb c>ceplionalh The partial paslreetomics have 1 ecu radical 
about 75 per cent sv^cctians m most easpv but with a provmifll mnsfomotic 
loop up to 20 cm in length 

In spite of the satisfaclorv immediate results obtained there arc two 
criticisms ot the operatn e methods used which can be made Gnstrojejunosloni' 
has been performed in too mans eases and the proximil anastomotic loop in the 
partial gastrectomies has been too long 

The end results esnnot tv discussed because the patieufs were operated 
upon so recentlj that there hare been Ho adequate follow up examinations 

smiMAirv 

I have reported the immediafe and lafe results in a stud« of gastric anii 
duodenal ulcers treated opcratnely 1 have discussed measures emploved t® 
achieve a lowci opciative mortality rate 
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(From lilt Departmtnt of Srtrgtry Tm ers ty of Mmitetota 21(d cal Sc'hool) 

G ASTHOINTESTIN \I manifestations of illergic (license Mere recognized 
by OAer' m 1S04 %s\\en be desenbod \ isceral crises ui allergic indi\ iduals 
to be due to infiltration of blood and serum into the « all of the gastrointestinal 
tract In 1015 Crispin* obsened by t raj in a patient with hematemesis a 
transient lesion at tl c pjlorus nliich was found at operation to be due to angio- 
neurotic edema Rooutpenologic esidencc of the <U‘-turbaiices which occur m 
allergic reactions of the gastrointestinal tract has been obtained b> others * * 
gastric retention being the most common finding Iljrerenia edema and sub 
mucosal hemorrhage m the stomach hue been o) serred gastroscopicallj in e^s 
pcrimentallj reproduced gastric allergi in wan * 

I intz* obsened that patients witb ollcrgj frcijuenllj show eiidonce of 
trie or intestinal hemorrhages Of forts four pitients with broiicliial asthma 
ccaminod bj him eighteen had blood m the stomaclt contents ten of twentj file 
m the feces Of 300 patients with gencnl allcrgi Oo also had gastrointestinal 
allergj In thirtj two uaseleeted patients with peptic ulcer Ivern and Stewart 
found that 40 per cent of thoM? patients gaie a histon of some tjpc of allergic 
disturbance Gaj* was able to dctenuiue m a small series of ulcer patients 
tbe allergens (chieflj wheat eggs beef and null ) whicli precipitated the ulcer 
s)mptonis m these pitients bi studyin^ the Kucopenn fall in gastnc aciditj 
and subjectnc discomfort of the patients Upon climiintion of the allergens 
from the diet clinical imj ro\einent in these i atients was noted 

Gastrointestinal cl anges m c\penmcnlal anapln laris in animals were first 
noted b} Schittenhelm anl A\eichardt* in 1910 The) obseried mimeious 
milnrj hemorrhages in the mucos-i and sul mucosa of the gastrointestinal tnct 
in sensitized dogs riinjectod with egg protein FNpenmentnl production of 
gastric ulc« V. \t^\ nTniArs\Ti'We« irtidinTig the principle of the At thus phe 
nomcnon has Iwcn descnl ed I ) SI apiro and Iv) These ini estigators injected 
'intigcn into the gastric mucosa of preiiousl) sensitized dogs and rsbl its ulcers 
werL produced wlueli later tended to heal 

h rcer an " in 192 > was tl e first to demonstrate that local pissii c sensiliza 
tissue followed H mlra«notis injection of the sensitizing antigen 
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i-Cbults in (.flcini of that lissMi He iiijoctnl into tlie skin of a iiormil patiiut 
scnnn ohtniiied from a piticnt with hnj four After two wieks tlio smsitizins 
] ollcn WT-H injfctcd intr'i^encnisli, firodtirm,; cdcni i at the local yte of scnsrti 
zafioti ThI^ {ihenomciion Jns liccn chmonstnfcil cspcrimcnlaJh ift monkey’s 
mil in mill hj n(hoi-s»» It has hwii shown tint scrum (ohlamed from an 
ilhrcii patient), when injittid lociih into t)ic trail bladder wall skm ileum 
rectum mid stoinneh. and Inter followed Iw s\sltimc administration of tic 
sensitizin'; mituon, results in pallor IniKiemn nnd tnmsient edenn 

I deniu of tlic pistmintestiinl iriet is oftm stcii in conjunction with ora.< 
a result of other (onditions winch Ime heeii found to pudi>rosi to erosion aul 
iileeration These include the imfritwinal e<lef»j of Jn poprofememia “ portal 
InpertmsK n ** niul ssstcmic diseist such ns toxmin nnd siptieetnia 

Tin. purpose of this studt theicfore isthreefold (1) to ditirmine wlielber 
toed niitucn nntil (h 1\ nmtions imi In utilized to proiluee prolonged gistnc 
and duodoinl idmia (2) to dctemmic whether c<hmi per Re (without altera 
fi m of the penerd condition <if the 'inmial) /non. (he cvpenmcrifal produrbor 
of the histamine in heeswa\ prosoked ulcer, mid ( 1) to determine whether lof^l 
nmpInhxH pioihKid bj pissisc Iw il scnsitiritinii of the pistnc and/or duo- 
denal mueosn with local ami/en mtil'wls reaction nbets the ulcer diatbe*!* 
It Ins 1 cen found 1' Hnx mul nssMiitrs” (lint foils da\s are nccissiryto 
product ulcers eoiisi'fcntK iind 'xiih repiilirits in dops piien histammew 
bicswax dmh In their scries ilu axirii,e apjeirince time of tlu ulecrsafttf 
the ndministration of histmnnc was liepun xxas tnciitx tliice da^R 

aiiTiion \NP MxfuiixLS 

w is obtmiusf from mi idiilt horv which Ind been seusitiztd pt^*” 
Moiish to flit dillcrdii antigens these iKing swine serum ('intieholeri beg 
seiniii) hoiinc scitini ('iiitih«iiioirhngK septicimn serum of lioiinc onpin) 
nbbit scrum illmmin 1 1 lOdiliitmii) iixl skim milk The horse was S'"'*'' 
intraxcnous injictioiis of tach iiiiigen c\en otliei dm for three wctks iii-lOt® 
bOcc doses Tliiitj foui daxs after the first iigottioii when mtndenual wliciib 
indicated maikod m iisitnitx 1 1 the mum il to all mitizens I lood was drawn fef 
serum extraction mul prrserxed with aipuous iiicrthiohtc in 1 10000 ddutiO'^ 
Antibodi titei-s (prceipilin inctliml) ol the horse serum for the different ai"" 
pons XX ere as follows 

bxine «eTUD I ClOO 

Botne wui I 3"00 

Itxbbil <craD 1 !6O0 

fee Alt •" n I 6100 

Sb n m Ik 

\dult dogs were subteetcfl to hpnmtomx under sodium pentolnrhital anes 
thesin and x'lth the exerming ot sterile precautions tlip horsL serum was at'" 
phed localh to the stoimeh and/or duodenum nthei bx ducet infiltntion in'® 
the submucosa (20 c e ) or bx intra aitci ml deft gastric arterx I uiiection 
ce ) the horse scrum in the litter instnnce rejrhinp the gastric wall xia the 
blood xcssels of the stomach The area of infiltration was marked with a loo'*' 

Tit »8S not poolb « to lelermino thP ant boly titer to ,Klni milk by the precipit n metl'*® 
cmplos e<3 
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lOltoii Stilili )u.t into the Iimi»,t The sijo o£ the iit-i scmitittj not iboot 2o 
«sfl cm Viliou direct infiltration wasused and ai.proxnmteh t^o thirds of the 
stomach ^hen mtro arterial injcctMiii vas emploica After one to ten flajs 
hparotomj was again performed and the stomach and/or duodenum opened at 
asltea■>^as {ronv the preiiouslv sen-ntieed area for olwrs ation One of the anti 
^eiis to ^^hlch the dog had been semitizcd w-s injected sj'nemicallj iia a 
tongue ^eln and •mea^wtements b\ a ealiper of the \isciis nail thickness and 
biopsies Mere obtained before and after micetion of the antigen up to ten hours 
The abdomens ot the nnimals ncrc closed nscptieally and the dogs were allowed 
to tico^er, some nerc sacrificed m l\icnt% four hours for nicisurements and 
biopsies of the stomach and/or duodenum In all e’cperimer*s surgical trauma 
was directed aw 33 from the sensitized sites (opposite gastnc wall etc) 

This method of production of the allergic phenomenon differs from that de 
scvdied bj Shapiro and m that in this studs the animal is sensitized 

passivelj and loeallj (stomach and duodenum) bj local injection of the anti 
lodies followed later bj sjrsteniic adniimstration of the antigens instead of the 
nctne sensitization of the animal followed b\ local injection of the antigen 
iceorJing to the Arthus phenomenon 

To e\ liinte the role of edema thus pioiluced upon ulcer provocation 0 mun 
hir of dogs were sensitized in the manner described Fortj eifdu hours follow 
lUR sensitization daih intravenous injection of tlu antigen into the sjstcmic cir 
oulation was begun tliat i« a different one of the five antigens to which the 
horse had been sensitized was injected dailj until all five foreign proteins had 
laen admmistered (a total of fne dajs) Histamine m beeswax mjvttire pie 
pared after the method of Coilc and ^ arco’* was injected mtramnseularlv (30 
ms* base) each evemns The onl> restriction of food intake exercised was elimi 
nattott of milk and horse meat from the diet One senes of dogs was subjvcted 
to the same procedures using instead of the prepared horse scram with high 
lutihody titer, normal horse semm having a negative antibodv titer to the 
antigens employed Animals were sacrificed after five daih injections of anti 
gen and sections of the stomach and duodenum were obtained for microscopic 
study 


i-sperimen't; 

Espenmintal studies were divided into two parts as follows 
I /Vrxfucbofi of a pr Uniftd Gastnc and Diiodcnol Eclemn— Ei^bt dogs 
rmisevl a local injection ct 20 cc of horve scrum with In.h antibody titei 
dirceth lino the gastric jnd duodenal mucosa and Siibnuccisa fn two do^s the 
duodenum was sensitifcd by placing 20 cc of hop;c serum within the lumen of 
tlie duodenum an area of approximalclv 5 cm bein'* isolated by rubber shod 
clamps for twenlv minutes and then released The local rctction to systemic 
nllv inject! 1 antig.n f2Pec> m these dogs v% as studied m fourteen expenmenls 
from one to ten di's following sensitization 

Flic Jic KCOHKI » I„,l ot 20 cc ot lone senim ^v,lh .icsat.vc 

oi.l.Wi, t.tcr .l.rec.h .olo the loam atol JooOcn.l ,o„c<n. ,nd s.ilmotosj on.l 

° ""<■ '» 
three davs follow inp scnsifizstMn m nine experiments 
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bix lion's rcctncd locil lutra arterial (left ^rastne arterj ) injection of 40 c t 
of hoise scrum with liigh aiitibodj titer Oliscrrations after sjstemic injection 
of antigen were imdc ui two to six dijs following sensitization m six expen 
ments 

Two dogs receded local intraarterial (left gastric artery) injection of 40 
c c of horse scrum with negatuc antihodj titer and were studied m fortv-eigH 
hours after sjstcmic injection of20ce antigen 

Two dogs underwent i*iparotomj in wliieli the stomach and duodenum were 
opened for olj«enations an*l measurements during fen hours of exposure of tie 
iniieous membrane to the air One of these dogs rceeued sj-stemic injection of 
antigen during the tune of oWriafton 

II I taluation of /foie of AlUrgte I'dtma on Vleer Production —Three 
senes of experiments were earned out 

9fncs 1 Twchc dogs were sensitizwl locallv with immune horse serum cl 
high antibodj titer and dail> intraicnous administration of antigens begun 
after forty eight liours together with dailj administration of histamine-m bees- 
wax mixture 

5ertes 5 Si\ dogs were uses! m this senes The stomach of each dog su 
sensitised loeillj with horse senim of high antibodj titer followed in forty-eisot 
liouis with diilj intravenous administration of antigens ^o histamine 
given in this senes 

Series 3 I our dogs were used m this senes Normal horse serunt 
negative ontibodj tiler to the antigens cmplovcd was injected loeallv intotb* 
submtieosa of the stomach and duodenum of each dog followed in forty-eigb^ 
hours bj daily intravenous ndinimstrntion of the five antigens together with 
dailj injections of histsmine m liecswax mixture 


RESULTS 


I Production of o Prolonged Castrxc ond Duodenal Edema — All dogxSf'i^ 
sitizod locally by immune horse scrum of high antibodj titer either bj djec* 
mucosal and submucosal infiltration or mtia arterial injection demonsfrateo 
gross and microscopie edema following sj-stemic intravenous injection of ant' 
gens The tw o dogs in v\ hicli sensitization of the duodenum w as aecomphshd bx 
injecting immune horse serum within the duodenal lumen also developed muco*^^ 
edema after systemic injection of antigen AH five antigens were found to be 
effective m initnting the respoase and responses were obtained from twenty four 
houis to ten dajs following sensitization The onset of the edema varied between 


fifteen minutes and one hour and pe/sisfed for as long as twontj four hours 
the maximum effect was noted at from two to six hours The edema represented 
an increase in tlnclvness of the viscus wtU from two to five times its original 


thickness 

The annuals which rccened local injection (direct infiltration or ultra 
arterial) of horse serum with native antibody titer and were observed after 
intravenoas administration of antigens demonstrated no edematous reaction and 
the findings were unifomlv negative 


lEiaE-ETAl. iLLniCIC (.tSTWC ASD DUODEEAl. EOEMA 1 ^ 

EAPOSIWE to the oir Of the gastiie or duodenal ttall for ten hours, tt.th or 
without mtrorenom injeet.on of ontigrn, in dogs not passnclj sensitized re- 
siilted m no more than 1 mm increase lo tliictness 

Microscopic esamiiiiition retealcd marked “unters " edema located chieflj 
in the siibmueosa There was no demonstrable ecllnlar reaction and eosinophilcs 
were not found to be increased in number 




II Eialuation of Hole of Allergic Edema on Ulcer Produciton — 

Sertts 1 (see Table I) All of the tneire dogs, subjected to the production 
of local nnaphylaxLs with concomitant administration of hbtamine in beeswax 
mixture, demonstrated edema with ulcer and/or erosion at the site of scasitiza 
tion at the time of death or sacniice (fisc daj's or less) Tno dog^ died of 
peritonitis after four and fi\e dajs of antigen and histamine administration , one 
show^ nu^merous deep duodenal ulcers m the area of edema with perforation , 
and the other, a perforated gastric ulcer wi the area of edema 



SLIHIl'JO 


I7(t 

bix dofT’ rcctivcd locjit iMni arterial (left gastric arterj ) injection of Wee 
of horse serum ivith JiirIi niitibotl^ tiler Oh'^ersitions after systemic injoclios 
of antiRin T^crc midt m tvso lo six dats /oUosvuiR sensitization in gixerpcn 
ments 

Two (loRS reecned loenl mtn arterial (left ga-strie artery) injection of « 
c c of horse somm ivitli itcRatne antilwdi liter and were studied m fortj-es 
lioiirs nftcr systemic injection of 20 c e antiRcn 

Two <loR3 uiiderwotit Iftpirotonn m winch the stomnch and duodenum ifw 
opened for obsi n ntions and mrasiircmenta diinnR ten hours of etposure o 
miicoiLs membrane to the air One of these doRs rcecucd svstemic injection o 
antigen dunns tlic time of ol serxation 

II /tofui/ion of hote of Alltrgtc I-dtma on Vleef PfoducUon Tbrw 
scries of experiments were earned out 

Sfr\(s i Twclic dop» were sensitized loenlly with immune 

liiRli antibody titer and daily ininsenoiw administration of antigens was f 

after forty eiglit hours togclhcr with daih administration of histamine m 

wax mixture 

9€rifi 2 Six do^ were used m this senes The stomach of 
sensitized loenlly with horse senim of high anfibody lifer, followed m fo 3 ^ 
hours with duly intravenous administration of antigens No liislaiuioa 
given in this senes . 

Series 3 lour dogs were useil hi this senes Normal horse 
negative antibody titer to the antigens employed was injected loeflU^ 
submiieosa of the stomach and duodenum of encli dog followed in 
hours by duly intravenous administration of the five antigens together 
daily injections of histamine in beeswax mixture 

RESULTS 

I /Vudiiclion of a Pro^ongtil Oasfnc and Huojenal Edema — All 
Bitired locally by immune horse serum of high antibody titer either by o 
mucosil and submucosal infiltr'ition or intra irtcrnl injection demonstra 
gross and microscopic edema following systemic intravenous injection ,, 
gens The two dogs in which sensitization of the dtiodcniim was accomplish 
injecting immune horse senim within the duodenal lumen also developed ^ 
edema after systemic injection of antigen All five nntigcns were found W 
effective in initiating the response and responses were obtained from twenty ou 
hours to ten day s following sensitization The onset of the edema varied betwe 
fifteen minutes and one hour and persisted for as long as twenty four h®'*” 
the maximum effect was noted at from two to six hours The edema represcnl ^ 
an increase m thickness of the vtscus wall from two to five times its ong'M 
thickness 

The animals which reecned loeal injection (direct infiltration or im 
arterial) of horse serum with negative antibody titer and were observed after 
intravenous administration of antigens demonstrated no edematous reaction and 
the findings were uniformly negative 



iRItblV ET *1. AJXt«iaH,AiTBK. PDDDEVAI, n»MA Irl 

EArmuK to tte wr of the eastne or duodena! nail for ten honis, n.tli or 
mhom mttavenoos micetion of antigen, m dogs not passivclj scnsitued re 
suited in no more than I mm increase m ti>wtoess 

hI,ctmcop.e ejamnauon reAtated tooAed “voten” edema located chicgj 
m the suhmucosa Tliere Mas no demonstrable cellular reaction and cosmoplnles 
were not foiind to be increased in nnmber 







Tig J— llicrodcopic »ecUon of npniiAl swinc irall of « doe (woenlBration >C7) 


II of lioJe of AUtriftc Edema on Vher ProducUon — 

Senct t (see Tabic I) *\U ol tbe twelve dogs subjected to the production 
of local annphjlasis with concomitant administration of histamine m beeswax 
mixtnn* demonstrated edema with oleet and/or erosion at the site o{ scnsitiza 
tion at the time of death or sacnAce (five dal’s or less) Tvro dogs died of 
penlonitis after four and fire dal’s of antigen and histamine administration, one 
showed numerous deep duodenal ulcers m the area of edema with pcrforaljon 
and the other, a perforated pastne ulcer m the area of edema 
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Acncs 2 (see Table II) lime of the six Bubjetted to the productioo 
of local onaphjlaxn without administration of histamine m beeswax mixlare 
demonstrated defmitnc uleers at the site of edema, when sacrificed after fire 
dajs of antigen administration All six showed edema at the site of sensitization 
One ulcer was actnely bleeding 



Senes 3 (see Table III) Of the four dogs subjected to local injection of 
normal horse serum of negatue antibodj titer followed m forts eight hours bJ 
daih ssstemie injection of antigen iccoinpamcd by histamine m beeswax admin 
iflration none '.bowea edema erosion or Hirer 



HK.titN IT »I. 1UJ»UC O^TMO iS-l) DLOrtNAl. 

tout additional control dogs ITaWo IM icmvmg daily injections ot ta 
laimneinteesivas mmme alone did not present nleeration alien aaeriliccd 
fi\cda\s 



FIS 0 — runctsld Ba«lnc nc points In area «l 
'i Jo pTtnSudAlon ot lo»»l *H*4Fte BA«ma a 

ilstsm ne-ln Wp«-a» fnl»tur« ( maspUScalion XI 3) 


It is seen that lixral antfsca aatfhod\ reaction produced b' locil pa-ssitc 
siensitiialion and initiated lit srrfemic administration of antigen results iw 
marked edema of thp gislrie and duodenal wall That it is a specific antigen 
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intilxxh 1C ictioii Is I \i(]t iiiitl In tin circunist iiuc llmt no c<Jcniatnus reactioi 
t ikcs place wlion tlio sinsitrzm^ liorst scniin lias « iicpatnc antilxxh titer to llic 
iiiti;rciis m use ^\lllIl tlic imssuclt Miisitizins siniiii coiifams ntitiluKlu's tu 
hto Tiitificiis n clifTi K lit nnti!;ni in\ lie tiiih for eontminl prowaiiuii 

of tlif tilcimlmis ns|niiist lU this imtlHMl islumi on iin nllir,.ie 1 can I*- 
made to piiMst for is I0114 is fi\t diis when fiw niitu’oiis arc ciiiploieil font' 
IHiHliiction 

lU jnssneh sinsiti/iii^ nit nil. Ill uul linn {iioiliiciiifr in illcn.tc pIoiis I' 
the siihsi (luciil intrm lions injeetion of llic niitimn no frciK'ftl *" ini ft stations of 
atiiiplnhetie shook wire protlneeij He HiOKliii,; tin ipjn irincc of ainphilactic 
shook tin alti nfi( ns c uiseil In local etkiiin in tin slonncli ind iltiodcnuni couU 
I e studied without tlic iinikeil altirilions ol the pmenl phisioli of thi Itnh 
in t (imp iin mjr an iplnl ictie shool 



It was noted in this stinh tlial swino scium nnti^cn initiated the nio't 
marked nspoiiso and nhlnt siiaim imluin ihi leist This fmt iifleets tb* 
de>;rce of sensitization of the hors^ used foi the viune of the bonsitizinff scium 
It was ohsened that an aiifi^en w uoihli to prosole a seeoiid response if tci'' 
jected into the same animal snihm 1 period of ten dass 

It IS apparent tint nleeis are prosoked more readils md quickls s'lt^' 
histimine in the presence of (castiie ind duodenal edimi rcsullinp from exper' 
montalh produced local antiReii antilods reaction It is notewoMhs that ulcer' 
were produced bs local anaphslaxis alone and that ulcers sscie produced moic 
lonsistentis bs administration of htstamme m addition to tlie pio hietion of locd 
aniphslaxis No uleei's sscre pnNiuecd bs fisc dills injections of histamine ni 
I ciswax alone From flitse observations it would appcii that locd an iphslaetic 
idem i can be on inipoi tant factor in the piodnetinn of ulcer 

The size of the sensitized or idcmatous area had no appaient relation to tlx 
inetdence of ulceration the pnsence 01 absence of an edematous ana on tie 
othei hand had a distinct I eanng upon the occurrence of ulceration MI uleen 
were situated m the edemafom areas 

The incidence of uleeiation m tl c dospi subjuted to local imapJisl ixia with 
out histamine administration ssas three of six It is p ssible that this incidence 
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would be greater if serum contimmg antilodies for a giciter number of anti 
gens were emplo^ed thus increasing the number of thil> injections of antigens 
and prolonging the duiation of edema 

CONCLLSIONS 

1 \ metlod of c\pcrimcntalK producing a piolonged gastric and duo 
dLint edemi on an alleigic bisis in do^s is dcscnlol Vdema resulting from 
lo il aiitmen antibndj reaction is i roluced I \ 1 assne local sensitization to imi! 
tiplc antigens and initiated b\ diih ssstemie administration of tlic difterent 
antigens 

2 Isiciinuntil i^astromtesimal edema icsnltm^ fiom local antigen anti 
lol\ reaction fu<i-s the dcselopmcnt of the lust ammo j rosoked ulcer ni digs 
and al cts the ulcer diathesis 
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\SI PTIC (lASTPIP K1 SI CTI(>\ «ILIJ£(>rn I TICHMQUI 
A ’\I()NTi ti 0 , M I) \M> II iiM iTO Ml) Ilio nr .1 \M iro I iuzil 
(fr m tie '•vrr, ot II le of Inf Ufrrio ytonlfiro t nncrolj of I a U 
TN Till fii-W fiT ,-'nstri( mu^ r\ 1 rwt with <I»i!t iiml slowh paoiJ treatcl 
A with foir niul Miniftiinri with amlwit' «l ln\p 'kImtipi 1 froni Torflla 
parlnl (Xtiri>atian to tin totil n ulion of (.rilmn With po -pio is 1*01111(1 
hdsptl nurpisinj:!^ iiiou on pln'-ic ii-thol Uiltimu Uxicikiipp tl p siiwon 
smislit to Ptiii n ilirtinnt limn rs li\ ixtirj itiniioftin imoUcJ pnrt of tl o or'’in 
ncstorotion of tl e mato nc uhti'ni « f tl p oi^Jii 1 ^ f' istroJinhra t ’n\ was 
tip ohjppt of fouiur snrir ons who IncNd tin Mss for fiirtliir nil'anaps in 
Ip rpspplion It o(.pniri(] to them iil«„icil ivj pn fiTPciI to resett a spjnnpnt 
of tlio or,.a>i to re Pstahlish poiitimnt' ofllu Iiiimn1>\ i>rpscniiis the same rch 
tion niul form as I xistp 1 I rfori siu^pu was iimlert ikin Tluis tl e dom naa« 
of anatonn o\pr plusiolo-'x nnd | ttholo^v was plcail\ shown In this naifcf 
Koclicr I’can and Hilleoih |not i<lr<l in tloir najor inpopenpation of curin'’ 
patients with custric mopinsm 

Ohli.?cc1 to appotiiplisli (Xtinsm usp<tiims howocr fhp\ witncssed^upccssi'* 
fnlurcs of gistro<liiodpiiosloni\ Iw ni p of tin. diflnultv of tmitutg the cut cd’C 
and iKpatisQ of the failure of union lollowma sutwro of tin stomach to the dun 
dcniun under tension Dillrolh on rcaioc tl csp <hlll( ill tips through pastrojejiinos 
tonij The two icphiiniups of Biliioth an the j attorns lioin wliieli the othor 
methods of gastric resection with whi<h wt aip ap<|iiaintod are planned 

Lately surgeons haio l»<t« dMido*! u» timr phoioe Lifuecn the 15r*t ani 
second procedures of Billroth J>ut it «s lust to nepepl I otli nipthods If the 
which IS an ideal proccdurp isiiotniwns ipphciUk md thus at times fuls lah’ 
results the second because it is cfipunt ami pim <| ex "ution docs not desene 
such an exclusive and gcncriJ mdieition 

In the case of ulcers and tumors the extptisup nsoetion neicssarv accounts 
for tlie performance of a gastrojijumstoinv Me fimi ne\crthplcss a perltft 
indication for pastroduodmostonn iftei coiispivnti\i, paitial nscctions or 
those that offer the possibditv of reeonsfrurlinjj the gistroduodenal lumen under 
favorable circumstances The degree of hv p ra« iditv gaatroscopic flndinsts etc 
IS useful in the determination of tJie ixtent of resection Thus we can hv 
semeiotic means and bv explontun diiiin^ the operative procedure often plo'* 
on reestablishing tie eontmuitv onie tic rescption is j erformed following the 
Billroth I technique 

Considering the indications lor this tevliniinL mstcacl of foigvtting thciu 
with those of the past we lave metlohzcd its steis undur the ^aII 1 e pnnciples 
of the ascptie gastiectomj Billroth II technique described l)v tlonteiro in iWo 
for pu**' Juj>o S 191J 
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MOVtVllUi H«.KRlH> WITIC C WKIL KB^LirilUN UJ 

SIETIIOP 

FoUowms the Nsmt tecIiiiKiut, as the one used for mesial section m gastric 
resection Billroth II method we free the greater eiiriature placing ligatures 
a\jo\e the gastroepiploic arterN From tie site for the gistiic section to the 
diiolemim the lowi pontoneil cimU is expose 1 The assistant passes tno 



Imccrs tliroiii.li tins caijt\ !o ascertain tht pxform \t-ssels at {he leicl of tie 
h-ssir ounaiure llmcioUtU) Onc^ the xes.seU are tied irc start frecmi: the 
jK rtion to rest'ct njtf, care in hemostasis U this inomont t! o dundonal dissec 
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tion enii In ntccmiplislad When tin portion of the ^tom'lch iti<l <luo<]enum tu 
bp rpsictcil iH freitl fniin flu onirntlliii wi piwtptl m clainpin" thp site for 
gastric section witli n Non pelj: instiiiiiuiit llciiiir sntiirts placel at the 
c'ctrcmitics of the 71 nr tnniitaiii it Unsc nftrr tlic cl imp is rcmoied 

Close to tlu pioMiiut nnrifm clips wo plseo Monti iro s niiastomotic clamp and 
following tills wi (lit the stoinnch witli tlio ointers Once rivctcil with the dsta! 
margin coicrul with giii7c, wc iiuirt tlic scclinncd &iirf icc lx \i ml the anasto- 
motic cl imp Thus iiixcrsion is imiK with HaKtcil Ispc siitiiris After pro- 
tecting the siitiin nil] the clmiiHsI 7(>iu we* juss to the ilnoJuial stage 


With llie stomach iiietul tin (linMldiil stage hctoiiics cisi We usp 
I iieinio (U 'soiisT s cl imp bispil on the \ on IM/ instrument which fncihtates 
the pioccdiirc Till cl imping is done ohli'iticls to nffonl a largir zone ol 
aiinsfomosis to coiricitlp with the Kiigth of the clatnji whith is ilao'd 
tlie (lustnl III irgiii clips Vftcr sislioning Ictwcdi the clips with thu couterr 
the diioileml 111(1 gnstnc clim|w nr* ippiOMiintid to initiitc the iinstomosis 
The edgis with the dij's nrt r«m(n«(l wilh flic ciiitcis and the excised surfaces 
ire eluetroK igiilated to ciTi ct I unosiasis lU rot itioii tin npproMimlc 1 di'T 
present the posterior walls of the stomach and duodenum for tin. posterior sero- 
serous fiuture This siituw which is done with nonnbsorablc tlirrad i> atartcl 
at tlic end of the cl imp mid cirricsl through to the sup' nor angle (lisscr curia 
tiirc) NVilhont interrupting the contnious siituie the chmps ore rotated ISO 
degrpcs bringing logcthoi the sectioned siii laces W c then continue the sutures 
througli the niitcrior will WV mtcniipt the suture nftcr the onele and 
follow witli ftuotlici thrcid luiausc <f the |H)sMhdits ot a hemostitit failure 
At the inferior angle (gn tier cun itiin ) intorrut>te(| sutures ire j IsceJ at the 
biscs of the olanijis W hen tlic clamps ait i«mo\ed tlic tliujd is pulled taut 
closing the opening The suture line once actomplislud is reinfoned at tic 
ingles ospcciallj the siipeiior oiu (falil suture iiulel N segment of tie 
omentum is ticked oioi the line of closure and the hcpitogistrie ligament n 
closed transicrscli The lesser omentum ls thus fixed to tht stomach an' 
duodenum to immfnin I >th or„ins m alignment and secure bitter ruinforce 
ment It the superior angle Figs 1 to 10 show the deliils of the tcdinifiiie The 
Von Pitz instriiincnt nnj h siilistitutod l»j a temper in trniisfixilion suture 
It the crushed zone held hicrilh bj two strong damps onh at the portion ol 
the stomach which is licsond the anastomosis In the otlici technical steps the 
compression clamp and forceps etfcct a sitisfactori rlosuii of the scttiond 
surfaces meeting adiqiiatelj tl c aseptic rcqummciits 


nist i ssioK. 

The method proposed bv ns allosrs the siii;,fon a tactical decision m tie 
operatise procedure with chmecof thefiist or second plan of Dillroth s tceluuf|ue 
Following gastric resection it is easj to ]crform a gastrojejunostomj when lie 
conditon of the duodenum does not permit a irastrodiiodpnoslomj Therefore 
until tlic resection is aecomplishod one can plan one or the other procedure ind 
ospeeially consider the possibilitx of perfoiming the Billroth I 
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Hemostasis is of tlio utmost mrort'mcc TluouaU e^pencucc m oui cliiiic 
v,c base concluded tint thorouffli hemostasis mis sen «ell iccoimt for the 
success obtained hs the metlio<l of 'Monleiro \s is Dell known the sessels 
in the stomach he in the suhmucovii laser A perfect crushing will tear this 
laser together with tlio mucosi and circular fibers of the imisculiris It hen 
crnshin" docs not accomplish hemostasis the \esstlN which arc withdrawn with 
the snl mucosa will coutmiie to ideed into tie cant' Evin if hcniosfisis is 
accomplished Ij cnisliing it nm not le sufficient to withstand postopeiatne 
distention This would result in secondaia hemorrhages It is logical to licliese 
that the success of hemostasis and antisci>sis m our method is based on the 
following fact the \on Pet* instrument iierforms the criishiii" hut not a 
lamination that would pierce and permit the suhmucosa to retract tl lien the 
clips arc withdrawn and the sectioned surface is clcctrocoagnlated hemostasis 
IS affected la directli reachinsr the lasers with the \essels The surface is 
icndcrc 1 free from 1 actcria h\ the same i roccdure 

■\\e therefore take the Iderti of recommendmff the aioilmet of stipj-p 
ctushan" to accomplish a successful result Fnithcrmore it does not seem wise 
m an effort to accomplish an aseptic procedure to sacrifice a technHpie bj 
cxposin,, it to failure of hemostasis All mir olscnations account for this 
rcasoninf! 

sumsuri 

I alch the 8 urj.eona are disided in tleii choice of one of tlio two t cliinques 
f r j.astroctonii tlie nillrotli I or II niothfHls 

The bo t practice is to accept lioth proce<lin<s leaiinc the choice os a 
tactical deeision 

Bj careful ol sonntion of the patient or duiing the course of the oj eration 
we can decide which tochnupic mar best Ic applied 

k gasttcKluvleunstoi s w oftsn indieate«l and we ha\e metl olizid its steps 
f llowing the principles of tie aseptic technique used m pi-slrojejunostomr 
The use of the Ion Pci? instnimcnt hematasis with the elcctnc cauferj 
and some sj eial clnnii s constitute the basic points of the oblique ami aseptic 
anastomosis 

The siifi cNs of i.a tiedn len shini h is I ecn in our h mds c pial to that 
»f pistmj jui stomi trehnicalh sieahms 
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tion cnii lie nopomiilHlH i] \\ lien tii< ixtrtioii of tin. st( nneli in I (iaoilirom t) 
bo nsiitod H In ((I ficnn tin nmeiiliini »4 j rooooil in clam] in? the site for 
Rastric aiclioii a\ii!i a \ on jHtr iiistninnnt Rejnir ‘iiitiir« plaeotl at the 
cxtronutics of t!u daniiml /one niiinlain it temf iiftir the ohmp k roDinvcil 
Close to tlio jiroxiinul iinruiit elips wt plioe Alonliiri) s arnstonmtic clamp anl 
following this ne nit the sioinaih mfli tin* <*aul< n Onoc ri\tto<I with the distal 
margin cunml wiili pinn. we mvirt Iho seofioncil siirfioo liaond lt> ana5t> 
niotic clump This lunrsion is mult «itli Ilulstcil j»pi ‘.tiluri's Ulcr pio- 
teclinj,' tile sului< ami the eliniiHsI /cii no i«n\s to tin iliipilenal sfa.e 

A\itli til stomach initnl fhi iIikmIumI staa:i l>oc(inics cass" ''c 
hiiRniioik 's )usn s clamp Inseii cm tho \<m Pit/ iiistnimciit winch ficihtatfs 
the piocodiirc Tin climpin^' is il mo ollnuiih to aff>ril a larccr aone of 
ainstoniosis to coiikhI. mth tin Jnistli of the clump uliich i« placed cliv«e to 
tlic distal margin dips \fter sietiniiiii^ liotMi-eii the dips with the eauten 
the duodenal and trastric el imps sn npproMiit itis! to initiate the am'tenio iv 
The cdRcs with the dips ate iimnietl with the < nilcri and the cxcisrl surfaft 
arc clectroooiRiil itcil f<> elTiet liemosi INIs |tc lotitmntlu nj j 
present the posti rioi wnilsoi the stoiii'ieh mid iliiodciniin for the pistcrior serf- 
serous suture This suture whieli is done with nomhsorihle thread n stsrtc 
at the end of the dump niid oanicd thtonsU to the sup nor nn^le (lesser euf" 
ture) Without inlerruinuv' the contmous suture the tlamps are rotated 1^ 
ileRrccs brinRiiig Iori thet the stclioned sin faces W i then eimtinue t! e suture^ 
tlirougli the ntitermr will Wc interrupt tin suture after the ande 8n 
follow with niiotlicr throul Imcius of the |>ossiltlit) ol n hemostatic failure 
At the inferior an^le (cn iter cunntun ) iniernijited sntiius are [ilaoed at the 
bases of the chinps W hen Hic el mips aie tcmoced the thread is pulled laul 
dosing the opening The nitiiro Jiiic once aecomplislied is reinforced at tlr 
angles especially the superior one (fit'll suture angle) \ segment of *1’ 
omentum is lneke<l m cr the lino of closure ind the hep iti . istne ligament i- 
dosed trinsiersch TJic lesser omentum i.s thus fised to the siomncli s"! 
diiocleniim to maintiin iotli oi,.ins m alignment ami stems lietter iciiife'^'' 
raent at the superior ingli Figs 1 to 10 sliow the dt t tils of the tnliniqiic 
Yon Petr instrument imj l>e siilisfifiitcil Is a temporiirv tiai'fiMtion suture 
It the ciiishcd zone held Intenlls by two strong damjis onl\ at the iiortion d 
the stom ich wliieh is licyoml the inastomoMs In the othei tielini il steps li‘ 
compicssion damp and forceps effect a satisfnctorv dosnti of the stetioiicl 
siirfuees meeting adeqiiafdv the aseptic requirements 

Disi I ssins 

The method pioiiosed by ns allowa tin smgeon a taitail decision in the 
operative procedure with choice of the fiist oi sen nj plm of Billroth s technique 
Following gastric resection it is easy to perfoim a gastrojejunostonn when tic 
conditon of the duodenum does not permit a g-istrodiiodeiioslomi Therefore 
until the resection is accomplished one ein plan one oi the oti er 1 1 < eeduic an 1 
ospeeiall' consider the possihditi of performing the Billroth I 
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T ilt jcjunnin iml ileum in. MiimtinHS tin. soil «t 1 «k il nonsiucific uiHummi 
Ion iikerN Ailiioli 'ippiunth ln\e im ul liioii to arn other disease process 
M iictlui or not these iik< in ne nnmtcst itions of n smAc ] alholouic condition, 
tln\ on reaclih distmcuislnhle fi«m otiici iikci mu lesions of the small in 
testine Ucjuso lhe% me iisndU smill md solitnrs H'd .iit not leiomtnmed bj 
I illiola,;ie chiiues in tin innimder of tin. mtftnn foi w iiit of .1 hotter 

term tins bmo been evUed ptinnie or sunide ulcers I’nmirj ulcers 

pioiluec fin semptoms until Hue hheil olistiuct the lumen of the intestine or 
lierfontc into the geiurnl pi nlnijeil c iMtt LsudL tins nre recognized onh 
lit Uv'^eotOTue or it noeiopsx \eiformed ifUr one of lliose complicitions Ins 
t il cn plicc 

Priman ukeis of tin smill iiitistme were dcst diserihed In Jlattliow 
iJiillie in ItO) Ciiieeilhni * when uiiiiiu dwut ,jastiip ulcers m IS30 re 
inirhcd that similir simple uheis hil hen lonnd in the lejnnnm nnd 
ilnim The fii-il leticw ol tin Mihjiit \\i> iindi he (omhis’ wlio collieted 
uiorts (f thmt SIS uses tf pnmm nhn of the smill ind Itr^c intestine in 
lh)7 Since til'll tiiin nniwDns lejoits hive ijn* ued itnoiu' which arc tlic 
leviewslv Miuriti imdlhUiu* 

Tills paper ptis nts 1 iivien ot tin 11 1 > uls ot t«ii\ fi\e ucenfh (wcurrnv 
I is s of prim iri jijiuiil in 1 ih d iih* rs It meludes a leeicu of ill the re 
1 1 Its of eases n ill il h in tl i lili ntnic siiiei tin apin iriiiei of Mornn s aitielo 
in ini n seiies of tliirt' iin eisis (Tihl It and m iddition a review of tin 
neirch of nil [irovt 1 eases velneh hue hen eneoiinteroil it tlie Alavo Cliiin 
1 seriis cif fourteen c iscs (( ises I to 14) Nine of the fourteen oasis includid 
m the latter sities sure rn>i>rte«l In Uniun md INmlnrlon' in insfi 

I \1 IIOI <H \ 

\ praetii il definition in j ntholo u lei ms of 1 umarv iiIm 1 li is 1 ecn j:ncn 
li\ iirisnnnu* lie stitid ihil j simple (01 piimars 1 nlcir n a defect of the 
Milstatni of tie imnosi nil often of Iht dieprr Imrs nf the small intestine 

It IS nsiinlU l.(jili7 1 I r Hin '1 with will defuieil lioiind ines and with little or 
Tl siiiroiin lni.» nithmni il< r\ r» wtion The ilmlogv of tin nlecr whotlier acute 
<1 (lironn is utikmwn an I its pfltho_ciusis is uin< riain 

The iileir has a fairU ebaraetenstie apj einme patholosn dh Tipicalh 
t in } r ituan iilci r is rotnided with a smooth tiasi 1 so called pinichcd out 

•\irir* ^ t "" **'* 
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F\LRT IT U NONSIECUIC UJORS 0» SJULL INTfSTINF ISO 

(Fj„’ 1) amHtnlc tn<luwtion of the suntumiling IJSMUS Ihc {.uom 
bencitli the iilnr is \\hitenet\ or rt-vW^Kd The intestine is fieiiuenfh inr 
lowed Ij\ the fibions scsrnii,! ot the ulcer Whui tvatnineil mitroscopicalh 
tiie uUti IS foinul to a biM, which dois not tiiuhrmtiic the mu epi 
tlieliuni iml wlinli is (o\cn»l l)> a thin h'ei of fibrin and IciicocHes Tlu 
ijiKlfriiiiij iiinsmiiiitow rcmtiou ui\ol\c> .ill the hitrs of the jnlostine but 
does not cvfuid fsi boond the mitiiiu if the uKr lUeialli The tilecr fnse 
(oiisists of i\ lull nl ^ronnlaticii tissm whieli iiplMcs tlu mnseulans miiiosne 
Is infdti lUd 1 \ biiiidiocMes nnd plismi cclU lu ir the snrfiie and is under 
hnl bs \ c in rntj ,im<itinf o* nnt«»e c«Jh-eHo»s cnmiwfiw tiisne (Fiirs 2 and 
{) lliiili ixtuiMw Mcuimdituns of hinplioid lissm iii tuiind in flu wall 
of tlu h \\ol Tin cjuthilium it the of the ulcer sbosss the clnngis 

ilnnetecistie of aifnr proJifenfion mmtli smill darUv stained cell? inMi 
iiUiulirK nrruvpd inioKi tiiid mniu mitotii figures Tin rtmamder of tbt 
tissiioMith r ireuoiiinloi slow minor di ^wes of inf) imm itioii tnlin^iment 
of u innilJMTipli iiolis Is wHusiij) tmfe Hirers in wbirb Jifflt nr no ftbrous 
has ofcuihd ln\e Imii desiiilcd but «liionie ulcers -irt inoTc lommon e^tll 
III easts 111 wliuli tlu ilimcil ilhicss his lucn of slioit dm ition 
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lltRT ,T M UlXtB- OI> INtr-TlM 

L^AT.ON 0, ULCIUi .N TM .VO KK.. (™> mX C 

Jejunum 

I loxunal 60 cm 
Lnspeeif eJ 

Ml Idle nil potmtis 

J juno ileal t gion 

Ljper ami niiO puftien* 

\ D'ppcifieJ 

Terminal GO cm 

Total ~ ~ 

rnman ulcers arc potentially daiigtrons because of the complications winch 
mav (le\elop In e\cr\ repoiteil case of ulcer which has caiisea clinical sjmp 
toms or which has hcen rtcoRinzed at laparotomv, perforation, bleeding or 
obsttucUou has occamd Perforation occurred in 81 pet cent of all recorded 
cases bleeding in 15 per cent and clinical olistruction in 9 por cent, from 
these figures it is apporont that i few patients siilTtred from multiple complica 
tions (Table 111) 
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Perforation which nsuUed most often ju generalized peniunitis wa^ 
found in thirti of the fortj five recenth occurring cases In four cases Iiow 
cicr the perfontion Ind been localized hj mflammatori adhesions, two of 
these locahzid perforations were associated with inflammiton abdominal masses 
one was assoented with n jejnnocolic fistula and one was surrounded b> esten 
sue ndhoMons to Ihe mesentorj 

nocurrciit iiroloiiRcd and ocoasionalli roassuc bleeding has lam associated 
with pnnisn utc,;T lu sesenteen of the fottj fi\c cases jmst rtforred to un 
mistaksblc cUnwal Mgns of los-s of blood were present, in twcli o of these s«.\eii 
tiin grossh Msihlc hlood hsd passed from the p^st^olntcstmal tract Five of 
the ulcers which hied were annnlir. two wetn located nnr the ines<,ntirv and 
fnc were at a distiwce from the mesenteo In cverr rise in whir*l> ir, '.»> i - 
ulcer was reported *' ~ 

‘'imploms of II 

cases referred to pr „ iviucucc ol ohMruetion was considerablj 

fitriweiM than wos the pithologic finding of ililatTlion of the intestine 
ptnsimal to n strictiia at tie site of the ulctr This is well duuonstnted m 
the s. ru-N of fourteen cases studied In nine of the«e cases then was pathologic 
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Although the iilior is t^piralh M)htarj ns contra.stc<l to other trp^ 

of ulcers, nonspecific ulcers witli a characteristic pathologic appeiMncc haii 
been found in loenlircd groups firasmanii lollcctcd reports of four ensis in 
which multiple ulcers occurrol siiiiiiltanrousl> , Lmd,’ Ihihingtoti,* Pnilaehs' 
Dowdk,’® and Cliambcrs’* Imc each rr|Hirt<d easts since llun mid m the Maiu 
Clinic St ncs there was one such case (('nsc 10) When the hsions are multiple 
n group of two or three is the rule 




I \ FRT >T VL 


193 


\0NSIFC1FIC ULCERS or ‘'MAIL ISTLSTINF 

normalities in^vctious agent has Uen found m constant association Mith 
the lesion Syphilis md tuberculosis liase hecn excluded as possiWc etiologie 
asents in most cases t cottam uumlicr of lugh jejunal uleers haie been found 
ill association with 1 eptie uleers but wanj more hate not The uidelj quoted 
theon that heterotopic ^ostijc mucosa in the intestine might contribute to the 
formation of these uVers just is such tissue coutnlnUe» to the fomation of 
iikera ihout MecVcl s dwctUeulum cannot be substaiitiited because microscopic 
amounts of gistne tissue have almost ne\et Iwen found'* m association intli 
these ulcers It tunes (erloration ol chiouic ulect has been associated intli 
extcniiltraumi’" Onh nrcli has an mtnmtcstmal foreign body been found 
neat in ulcer Coruiolfi s'* sUgceAtion that all tlic ulccn, arc sccondarj to 
isohemn IwUiecd h\ locihzcl iitenolosclerosis or emboli'Hi has not hecil gen 
oralis accepted In the rises stuJieil there Mas no eMdcnec of heterotopic 
gistric mueoM or of any \isciil ir ahnomnliti Thorough discussions of etiologie 
theories mas K found in the putrs of 1 beling and of Ouilard and Jean 

Ondird and Jem hive eoiieludwl tliat (hose ulcers miRlit ucll reMiU from 
i nnetj ot eauscs for th«\ hue Icon nssoented with distinctly (liirerent 
diseiscs 

Although sonic of Hit sociHeil primiri ulcers Imc piobablj in attinl fact 
lecii COM ed In infeitio»-> tnumi or i*eptu dvMion the pathO'’Uiesw of most 
prmian ulcers must remnm obscure 

OtCLRttFNCF 

I'rmnrt ulcer of the jijuunm iiid ileum is rare llornn collected repoits 
of eialdi fist, cases lu the Utciiturc up to 1931 i«d to this number forts fisc 
cites hue since i i-on added miVing a total of 130 ciset The Tiuinhcr of cases 
fitulK 1 at the chnic is oipinalent roughly to one per 100000 pautnts re^SistcTod 
In niiicti sticn of the known rises tht patients were men and m thirty three 
they MCrt women i rati > of nliout 3 1 The loungcst pstient who was reported 
tohno sii h 1 Usion svis 1 Star old andihcoldest 77 thennjonti were adult 
I eis ms 1 ho as enge ai.o of ill | iticnts was 43 ^ eirs 

SSMPTOMS \ND l•AllOR\TOR\ UNDINCs 
Titc s^mptnnis of immin ulcer dcpiiid chiofli on (omplintuns hor con 
scnkTio^ of ilivoiission Kmmn cisos mu b diiidcd info two grouj s aeconlmg 
to s\l ether frie pi,rfontioii did or did not occur IMicti free perforation oc 
rariT .1 tin t™; Imn, th^nflemlir „f m,, s,„(,itn perforation of 1 

MMIK into tl.o pirn nrilntm In eontraat to marine or iliiotJotial pcr/oralion 
jojntioilool porfonti n naa oltiii ava».,a|„l «,th a 1 oint nC maximal tcndoniesa 
to tlie loU o! n o nml tliriia m tin ntpitns of rnaos atiltliod " TIic rerforations 
of pnnnn lilcfp «rB- irtortM 1, oomo aort ot tlitomo alalotninal pain in 
ilwiit om InU of the rcportcl ea«es 

TJo etnet dl 1 £nl 0 sl^ of chrome nonj orfi nted pnimry ulcer has Fcldom 
lecnmidcchmnlh 1 ndcr «crM.n eirrumstinees howeser the svmptoms mis 
su.vest 1 lesion of the swill inicstinc Primim nicer has been found at bj- 
arotomy done for (1) episodes of crampy abdominal pain and somiling sug 
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f MiJutoc tif (liIititKiii of Uh* buucl pilixiiiinl to .1 iirnotic iikcr. but in onk 
four of thf nut* wis tlirro <.u 17 m mil sUnosw Jo cau‘>i‘ olimcal sjrijiloras of olt- 
’•triKtion 

Kumniii.* of pnnurv iilur ins Imiii K[N«il(tl Ihe {>iticnf of (>ale‘’ bad 
time cliUcnnt episodes of jx ifor ition, ratli of idjicli folliou'd nn attiel of 
fiiriinciiktsis I'lselier’’ ninl nlsu Itroiwi nml I'lntbeilon* (Cnsc'o, roiwned 
licrtin) lime nporlod tasis in whidi eI1n1c.1I scinjiioms rtrumil afitr rcMstion 
for ulcer 



/'niiti .unif.ilik f.nis il i iiuioi Ik sinl nliitlur n piimiirc iilicr 'if f*** 
t\pc Ijeuiii disiiilml (mi ixiurs uillioiit clinml nniiifi st ifioii' 

Mlietlier nn iil'Cj cv*i lieils sppui ineouslv It ttotild s(tm juivsiliie tin* 
nicer miftht incur siitlioiu Inin^ins .iIk'hI stmptoins nucssit itin^' 1 iji.-trolo*^' 
•and tlicrcfort nillioiit ivii Ix'insr iUhctuI \n ul«tf ol tins diviiption 
Hot been report t<] ns an incident il fiiiclin*; .at n<< inpsi Tin u is ^n>od prisiiiop 
tne tvideme t/nt an iiker mai Ik il spimt iiicnusK f-oi *xiiiipfc Oiidird 
.Icin’* reported the ct<e of a piticid who hid n {rmitp of ulcci's one of wlt***^ 
seemed to bi ni fje heilinjr stn!.e The ippc*imii(< ol th* nleei microscopic iH' 
in Pace II rejiorted beiiin in wlmh tin hiv nf ilie ideei consisted of 
abnormaili tlim laicr of miicons mimhiim. coMiid 1>\ « pillieJniin and bcncilh 
which weie "rinul ition fissin aiiil hlmisis Mi^«<sts hi ilnis (Fi" 4) .\I'0 

IS known that mam palniifs w/iosr ptrfciiatcd nf<pr is freitcd onl< he simple 
elosuie have no mon svmpfoms 

ITIOLOaX 

The cau«e of primaiv olctr is not known TJie oceiirrenee ot tins tvpe of 
t«?en attnhiitcd to infection peptic disestion tniima or vascular jh 
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such that laparotomj had bccu done without specific picopor .tne diagnose 
Robinson and ^\lse have concluded that ‘the simplest procedure compatible 
mth the condition encountered should be done ‘ In the preseuce oi free 
perloration tnns^erse closure ot the pcrfontion vould seem to be the best 
procedure according to the results olitained in the tuentj six eases of the 
rocenth occurring senes in uhicli Ibis complication uas present Nine of those 
tiienti SIX patients Mere tieated bj simple closure of the perforation with one 
fatalit> three uere treated bj excision of the uber and transierse closure of 
the bond iMth one f ilahi}, and fixe xicre treated b% icsecttoti and nn'istomosis 
«ith three fatalities The three paticnfs whose perforated ulcers were not 
diseoiered at the time of hi nrotomj and the three patients who did not undergo 
operation all died Tlucc othei i itients died after unspecified surgical pro 
cedures 


l II M0RT»|JTI 1 


Sir icu or VoNSt-rj-iciL Tetithext 
r 0««rs) 


perforatien or 
re I j^rforation 


Iforo extensne iiroecdurcs hni« been used m the treatment of ulcer which 
has not perforated Of cijitccn such patients wlio uniJenvent surgical treat 
meat one was ttcMod satistactonlv by simple closure of a local perforation 
three were treated with one fxlalitv lu lateral ana.stomosis without resection 
and fourteen were trented b\ resection and anastomosis with five fatalities 
Rcmovnl of the ulcer would not appear to bo stricth necessarj, since those 
patients in whom the ulcer «is not neluallj removed and those in whom a 
simple closure was done for pcrforatiux all bad littlr- further trouble Tbc 
oeeisioml tondenev to recur and the difficultj of excluding from consideration 
the possibility of Jmlignsncj on flic bisis of gross appearance however would 
suirgcst tint resection of the div<'<is<><I tissue would be the procedure of choice 
whenever such procedure would not mxtcmilv mcrei-se the ml of operition 

nrroRT or ev'-rx 

til \le^^ of she Titux vt innnn ulier the rnoids of xU the esses ot pri 
iiurv ulec^ niemititeml at the tfxvo f lime Inve been revmwi 1 The firet nine 
<ssis in this s-'ncs which were nporfixl in al»s(rsct In Rrown and Pemberton 
111 lOtr I SVC lie u incliileil ni more detsd Fixc new rojKiets ci( esses com 
1 1 te the s« rics Tl esc ess<s, ) 7,^ xpfected in flOeordsnee with the psth 
olo-ic critoni ststed Ux Gpssnnmi Those ulcers which seimcl to be ocule 
Slid which wen found mnlentallx m esses in which d sth hsl resulted from 
« M tT dvsensf-s werv not niebidtd 111 Dus series 7n the rnsjontv of csscs reported 
in the litersture the Comilicsiion of acute perfortfion wxs present whcrcss m 
Mrtiisllv sll the eases stulicd at this mstitvition chrome comiheations led to 
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p.e>tnt of olistriutioii of the Mnall fj) nneinia oiiU iiiiexi kiiiwl fd'tro- 

jnlesijDnl And (i) fM>st|>rindu] or pewH/Dhdjpjl pain In 

tort Tin costs the Rlxlumiii il m niptoms Iia\t Ixeii so tnffiie or so mihl as to J (' 
diiKnostic classifKafinn 

Itt nddition to ( hiiir il liiuhii^ tliosi Iiltorntor) lists which nri < f 'licilit 
Till lit istThlislniio a ilit^noMs of <hn>iii< jojtiiioilc il tilcir dtpciiil on th<- fail 
that th< iihirimt Weed «r < itis olstriKtkm Iltn/Kluic afid ffiiiwc iR'i.s fii 
occult 1 )loo<l m till sloo! luxe pnneil to In of lonsidcrahk mIiic In «eveni! 
c ISPS n historj of miliiia wiMonfirmu! In tin. rt suits of i test for occult blood 
111 fixe of the M XI ulicii e iscs n fciii il to picx lousl^ , iii xiliieh lilicilin^ oicurrel, 
the nsiilt of the tost for oieult Idooil xxns the oiilx prvsitixc cxiilcnce of bleeilms 
iNo ease of punnn uleci h is xit Incn toporla] jii which such a test wlcn done 
traxc iipgTtixp results llrnxxn nml Peinlterton 'sniitli nml 1 Ulin^ Inxc tallol 
attention to the xalue t>l this test ns a ilin^iiostw iniasnic Ik ciit,.ct oIo.t 
ilpmoiisfntioii of n small intestmi) iihu is mnlx jiossildp llmuxii niitio 
ocensinjis ciinstrii titiR ulcers hnxe been ih iiioiisiratisl hx mi itis of s 1 inan' 
iticil * III the wiles stiiiiieil Ju run a (onsiii iijiij iiltir (uulil not be dciim 
stratul 111 mix of flic four pilients to xxhoni n I niiiiiii ninl xxns ml uiu'tercd 

111 xnsosis 

Hccausi ol till ririlx of prnnirj uUu nml flu. uirntx uf ilinuil sunploni 
xxhieli It max jiioilim tl eilnmnl ili ignosis xxns mi < Isi urt that it xxas ostoblishcxl 
in oiilx one roportul i isi * lloxvixir it is usiful to think of tie jiossibilitx of 
oetnrnnti of tliosi liMons in tin follnwitu Knuips ot jntuiits (1) pitienU 
whoircsint i i r bli m of istiomtistinxl liomoirln^e iietito oi ilironu inxiloai 
thin IS no nKiit^Mioloan’ ixiiltnii of nhiiomiililx of tlie isdiiIivus btomid' 
(luoilinum or colon (2) j itietits xxho luxe sxiiiptonis mul signs of piritotii»> 
sugicsttxc of a rupturtil i iptie iiher in whom no ^tstric nr liuoiUn il perforn 
tion IS ilistiixereil at hpimtoinx nml ( 1) pntiints who piiMiit i j rolkm of 
iicumnt f isti ramlnl I mil suggestive ot 1 eptw uKer in whom flu n isn'' 
[Ti Mologienllx no exidenee of » istf II i r duodeiul iiietintiin 

MORTXLITX KXTf 

The mortniitj nte in enses of primnrx ulcer is high Moiiui foiiiKl ri ports 
of lift X MX falalitiis nniong the teeorcls of eights hxe nscs (CC 1 1 r cint) There 
xveio twenlj one deaths nmonc the foitx fixe leeeiitl^ oceuriing cases a mor 
filitx rite of 47 per cent In the Intter senes of eases ulcers nssoeintcd xnth 
free perforation and genemlizctl peritonitis accoimtul for fourteen deaths m 
Ixvcntx SIX cssps ( )4 per euitl and ulcers associated witli local perforation or 
not nssoenfod with perfornlion accounted for s^ien deaths in nineteen cases 
(37 per cent) \niong twelve pntients of the leicnth reported senes who had 
wrossix recognizable iiitestinnl lleeilinw one hsd i fntnl hcmorrlnge 
TBEXTiIrST 

The treitment m all eases in which the lesion w is leeognized during life 
«as surgieal (Table H ) I» »>i>st cases the grixitv ot tlu coinplii ifion> w i«= 
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such that laparotomy had been done without specific puopentne dngnosis 
Robinson and ha%e concluded that ‘ the simplest procedure compatible 

with the condition encountered Oiould be done *’ In the presence of free 
perforation transaerse closure of the perforation would seem to be tlic best 
procedure according to the results obtuncd m the twenty six cases of the 
rccentl) occurniig '-eiaes in which thi-i complication was present Nine of those 
twenty six patients were ticatcd b\ simple closure of the perforation with one 
fatalitj three were treated bs excision of the ulcer and transverse closure of 
the bowel with one fatalHs, and five were treated bj resection and anastomosis 
With three fatalities The three patients whose perforated ulcers were not 
discoi ered at the time of Wparotomv and the three patients who did not undergo 
operation all died Thiec otlai patients died after unspecified surgical pro 
cedures 


Tahit is M0RT«.rr\ n lliunios ttt vu mu or NovstrjiriL Tke4t>iest 
(F orrrnvi Cisis) 


1 


1 TrcvTCa filRTlClttY i 

SOT TRPATEP StRCICALLT 

toi yucvtiov \ 

cssrs 

1 c.vsrs 

1 iicaTws \ 

CASES 1 KEVTltS 

tree perforation 

*r 

21 

11 

3 i 

No perfontion or local 
iFCi perforat on 

19 

IS 

6 

(del of hemor 
rhocc) 


4l 

41 

HiBSHi 

4 4 


Aloro extensile procedures hare been used in the treatment of ulcer which 
has not perforated Of eighteen such patienls who underwent surgical treat 
ment one was treated satisfactonlv b\ simple closure of a local perforation 
three were treated with one fatality 1>\ lateral ana-stomosis without Juseetion, 
and fourteen were treated bv resection and anastomosis with fixe fatalities 
Remoial of the ulcer would not appear to be strictK necessary, since those 
patients in whom the ulcej was not aetnallj rcmoiod and those in whom a 
simple closure was done for pcrfontion all had little further trouble The 
occasional tmdciici to recur and the difiicnlCy of crchiding from consideration 
the possibiliti of inalicnanci on the basis of gross apivearance however would 
suggest that resection of the diseaKxl tissue would be the procedure of choice 
whenever such procedure would not tnalcnallv mcreoso the rish of operation 

BFixnrr or t 

In new of the ranlv of j riimn nicer the ntorls of alt the cases of pti 
man iiVcn cncoimtoml at the >1810 Clinic have Ixvn revieiud The first nine 
• asis III this senes winch were wportnl in aUlrnct h\ Itrown and riirdicrton 
ni lOir have Wcu indulwl in more detail Five new reports of cases com 
pete the series TIum cases lave lieen srleitcil m aoeordanee with the path 
ologie entcria stated ].v Orasinann Tfosc nhers which seemed to bo acute 
iml which were fouiil ineidentalh in rases hi which death had rosnUcl from 
other diseases were not melu le«l m th„ senes In the inayontv of cas« reported 
in the itcrature tl e compbealjon of aeute perforation was present whereas m 
vvrtuaHv all the cases stubed at this institution chronic complications led to 
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ll)i’ (Jj jfjHosK j>OK<ii}i]} l«var»<e lev, etticr,!cnt ahdomwai rondi 

tions of am t\pp were won hon* The deillis Mhicli follo^voil surjical treat 
inent iti this sorios of cases ilt wciirml liofore ihe %r3r 1933 

< 'SI 1 (UronTi nn 1 I on ^■pn.n < is 1 ) — In Bnlilivt \nirs ill hal hal renirrenl 
of (ri’icri* foil isriuiilif nl |nio f r tlri-f aenr* Tftf pain h tel hooM * 

time nn 1 rf< iirr loiin fiwinfnil* I>uriii!; tl e ten m >!)l! « 1 1 f ire ntroi«*'e“ ' 

til inin Ini } inio mre fro.,, nt nnt Inl Icn IroigJt on I' eatme The palimt U1 
lo?t forlvllif pniioN (2(1 t kilncrtinst 

Tic iiIbI n I n wni ili-tcn I 1 bdI in iN nuTfifi* l>frunllif na'ia foull If fefn ' 

II I'la ttns pipit I. in (Ik (i ft |i« r (| n Irmnt Tin olli r tin Jinjjs nerf not s pn fffnnt 

M laj irotimv an infltinniilnn ul rr nn* fouml in lie <li*t«l pirt of the ilpam \t 
the site I f the iilrep (|, rt n i« nn o»«lrti ting elriftare anl proim &lt» there im* "'is'”' 
of ll p ) nwi! \ taiprni nnasti in ii« x» i* jerfi in el an 1 the siti of U e uleer «na ao* *■ 
tiirliel ( n\jl .penee tmpv.nifut The |(ili<nt wa* repnrlel to I- la S'"! heaUhf' 
yean hler 

I . (lirnwn iinl Ihnilirlon t «• 2) — \ lion inife 'h \enrs oil halhfljrapie 
nbloniinal jama n» well b« mimerun* ollet e f r mnnr jeari. Tt rec aeeVj lefci* 

nlrm«aion »1 c 1 gin to I ase ce>|ii>i! |•etluml^)lKnl pun neconijnniel If Mentinj of t*'* 

III Imirn an) lorloeygmj 

Tie nh-fo'iiMi iin« aomiwl ii fen I r *nl |<fri>(nNi» couH l-e ►een on i(» tvrtie* The 
otlier fin Imp lure not «ignifienot 

\t Uj irot mr nn ol trii ting ul «r was f uni 100 eni jroaimol to the ilencecol salve 
Tie nievnteri txnentli iK ill ee way inaolrel m an loflanmaterr reaction *ril ^ve* 
nm pre« nt In tie {eeitoneil enritr t liteenl nna«(omoai< iia* oylillMlel aaJ I''* ''** 
of til tit er w i« nor iliiiirli I (onint seenee was iifieuntftil I ut during Ih rentaavi; 
rVien \e ira of 1 1 r life tl <■ pall nt iintiniu I to foni|liin of ingue al Ion isal 

CiSE 3 fllrovcn nn I Pen t erton t a«e 3) — \ jimt c Jpnarsotl I a I list dull ha™ 
mg ep,i*trie jam for tine a.nr« Tie jam Ispn at at ore hour after eating was » 
lipiel bj soenllel iliy(s*p«ia jitls nn| was oeensionalU aceoiiipniol 1) n renaation a* 
bloatint During tie tiree weihs lef i n Iniiyiinn »t pm lat Ueome more seTer* “afl 
lonitlng Inl op urrcl freitiienlly 

Tie (jtient apiearel iH an I wa« oil ntia m pnia Toil mp»a and rigilitj 
preaint m the mil pgaitrie region 

At lainrot me two or tbre loops of lowil were foin] to I n Iher ni nbout an ah re** 
wlieh e omini atel with a lerforatini. ul er of lie ileiini Tl til er was 5 cm prom s' 
to tie ileoeeeiil mice \ few sr ill eliitiatous »<eliinti< «]« ts wen* -ipca in the near he 
ileuni Tl c 1 irforflti n in tie i1 urn was elo el Postoi cratuplv nn enterocutnnoous flsiali' 
ilecelopel but tie sbloiiinaJ siniplonis lal Icon rclicicd for nt Kast a jenr when th* 
jatient way ta«t reen 

PibE ■! (Drown nn 1 I’eii t non Ci s 5) — V nrpmlic 4 leary ol I 1 ad pasaed mas«ice 
tarn Ptflola many times during tl e eigl I sears leforc a ttnissmn lie I lul no gastromte'*’®’'' 
pjinjlons eaieil occasional «en«aiioDs of bloating During ilio h«t four itnnths before 
jiisson ie hal bocoii c eafrenelT weak 

Tie splein was pilpahJe The lei oglobia ineasqn 1 44 Tii pi r 100 le of blood 
The rp-iills of gttaiac te«t» were repealells posiiise for occult b1 1 in the «t h)I 

A* Uparotoi IV I n ulcer nl lel laljrotlu I a ] triiallv bstniet ng stn tiir wasfount 
halfway between the duodenum »nd eecum Tie Its on was rcmoced and on end fo end 
3Da«tomosis anl a prosinial entenr «tom» s ere establi tel The ul er wiis annular measured 
6 mm in cross ypeti n nnl was jtvpi al la tl it the Hljncent eubmu osi was iensely m 

fiUratel bT Icn l’ 0'"'*^'' t»«* 'euro afterwarl tl e j t eat » s r pirtel to I e in t.oot health 

Case u {Urovrn an] pemi.rton lave V)— V grocer o se.rs oil i iiplain. I of inter 
nuttent abdominal pain which had been preaent in increasing geventy for gii years Tlie pntn 
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■ometimps brougM on bj eating 
He bad lost tnentj file pounds 


Tbe value for tl e 


was lorateJ in tlie upper part of tbe abdomen a 
Tl ere were sen'ationa of nblominal lloatmg a«l 

Tle'pntient lookel ill but no pbs'ieal abnormalities isere founl 

henogloLin was T" rm ler lOOee ofU'ol anl tbe re nils of guaiac testa were rc[ eatedl} 

positive for occult blicil in the stool 

\t I9i irotoms an ol'trnctinR lUal wleer with a ponebelout appcnrance was foun 1 
00 cm proximal to the jl ocecal vabe Tlie intolved part of the ileum was resected, an 
on ! to en 1 anastomosis wa« estallial el, and a provimdl enteric stoma svas made Tl e ulcer 
mcisiirel 1 1 eii in diimeler and hal n tapical aijiaran e lithologically n« si own in Fig 2 
One nnl one half soars later t1i‘ jatient flsiin nolieol sharp pain to the left of the 
umhilieu wUieli appearel al out one half hemr nfler menls an I was neeompanw 1 h\ belch 
iti" The patient wjs list ‘ocn two jeira after opefiti n at avhioh time lie had tie same 
sjmftoms nnl wns still nnimir Be rose of tie sinilaritv of the SMn|toms t those wind 
oecurrel l^fire operation the patient wa* wnsilerel to tave a retarrtnee of the uher 
CtsE G (Urown nnl IVoiberfoa. Ca«e S| — \ laborer, 26 sears oil, had had increas 
inglv seiere fit lominal jam for one and one half sears Tie pain was locatel across tbe 
millh part of the a1 lomen it sometimes extenhl to the laeV, and it began about one 
lalt hour after eating lomitiog «rea«ionath rcliisel the jam Tie patient had lost ten 
pounl* (-1 ^ VilogTSBi*) 

Ihjsical fillings were not •ignificaol Tic lemogl bin wa« 36 per cent of normal snl 
the results tit gnaiM tests were positive lor oeruK I loo I in the stool 

Vt laparotooia ft sobtarv uWr wiis found near tl c ni * ntery of tl e ileum nbout 2 feet 
I f I em ^ proximal to tl e lUocecal vnKe Tt • mesentery b neath the ulcer was considetabW 
lliichcBed The lesion was remoieil »« 1 a lateral anastomosis was e«(ftblisliel Tie patient 
lieil four dais Uter liecause of general jeritonuis The ul er was rnunled, wcasureil 25 
cm in diaiiieii r no 1 I a I a typical apl earanee patl olotically 

Cssr 7 (Brown nnl VeiTil erion C»sp JOi — \ h«u ewife 2J years oil hnl been scverelv 
nnemic mo t i f tie time for ten 'e in \t intemls liiriHR tin* pcnol el e IirI Irfen trouble! 
bv coMtij ition aul bs severe <rvnj< across tie lower part of the alulomen Bunns tie 
last thrn ii nntlis before a Inns ion sje lal pas el tarrv or lloolj 'tools i n sorernl oeiisioiia 
fttul I ! hiul si'iere iil lonuiial enmj' nccoiinaniel Is soniiting Mo tal lost twcnis il ree 
loiinls <1(M kilogrimt) 

Tie results of pliisi il eximimiion wire ii i reRiitl,il| The cimteal of bemoglobiii 
if Mxel in I ihe lesitiii of gunae tests were pn«iine for occult 


ximal In lli 


c njiearanc 


Iml in ll e sfo !• 

\t laiarol ini a c nsin tin ul er of tli il 
cas fuunl The le'i n was niiosr<l enl an ' 
tcml arastiinosis «rri I'talli lei Tliree wis.1 

I'cntnniiis Tie ulcr «ns nnnolar ml lal i , 

tisr S (ciioil la llcoian onl l•ml■CTtun) \ fan er 4 
neik anl msiIt fatiguel for eigtt inontlis Vfter etammali 
nneinia was cull, I csl a jlax of a nietlrrl of treatnonl 
BCn^aleo. J^nmlosicimv was p.rfom<l Ikuring lie or-enti n an ul <r was 
pronmal to ihc ileocwal vabe Tie ul er was rctnoiel It m 
l«“in«n e of a Mn I lo ul er Tl e j-alumt did 


n 1 I n Ithe niicr 
,v«u«e of cewr 


•eeal lalve 
anl a gi lelrackiiig 
1 Irfcaasc of general 
! n icroscopirally 

oil, lad lern pale, 
gno«is of jx rnicious 
■ neatlv ll irfs sears 
r was foun 1 in tl e 
‘Urc 1 ] , br 
i das 9 after 


I itcil It llrowT 
tl general j ire» 

I ral jcnlomtvs 


n I Isnlcrt n) ~\a ins me | itisni 
•» ecijjlaineil of bI Ion mal jam an 
alnrr f 101* P Hof Hum;. ]„ 
an 1 a clean cut jcrlDraiion ei>i nn tars 


'll to the ijsicernl valve > 


"ife 41 Tear* oil la] 
lols (*11 kilograms! 


cnnsiij at ion for foir year* 
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M m roB mtmi 1 -im ..u lounl 'n the jejunnm tn, (iMal 

t . il e JucHknoj.junal fl Ture Tlii« lc«*on «■>» mnoTel ml nas found to contain an ulcer 
1 -5 l.\ ’ era m diameter, located J eni. from the meseptera Mieroceopicallv the ulcer 
^•miHr to thoae de=i.nbcl previou-1) (Fiff 3) TIere «a-t no Ijraplmdenorathy Vn end to 
enl ana«tom(i»ii« mi e«ti>1ilie<l and tW paiient lial an tmerentful ton^aleacence 

^ hou'ittifc *0 aeiM uUf hnd I il abdoniiual cramjs nhich lasted one or 
two days at a, time, for two ^car- <>nc neekdeforc alnii«ion she beenme unable to more 
the bov.e\s an\ began to hare erewHN nt.laminxl \nm mil li«tenUoii The latter e>raptoms 
1 rogresied and she roniitc 1 foul I rovin inaternl 

The patient was a thin •ick looking nomau nlii-* al lomcii war niokralclv iliitcndcd and 
tMnjanitic On roenfgcnograi hie crnininatioa nnltiple <li«tenlc<l loojr of «innll intextine 

After nasogastric intubation tie patient iniirmeJ tein[oranIy On the sirth ilay m the 
hosjital laparotomy ana perfornel The interline was otrtructeil l> adhesions iil out a 
|<prforating uUer lucatid m the tirminal Jiart of Itic ileuni liiere ms no IvmpI n Iriiopatby 
The lesion was remoied anl an enltoenl an.istomo'ia was made Tlic ulcer was similar 
to those seen in the other ca*er rare for a Boro scute inflimniatorv ptnce«s Tie patient’s 
conralcsccnce was "atisfftcton 

«-UM«VR\ 

Nonspecific locili2i.(l ulcerations of the jejunum and ileum are so similar 
ji'itholOo’icnllj as to justifj their classification as a croup under the name "pri 
uiar\ 'or' simple” ulcers AltUousU the lesious aic charactcnsticallj soUtarj, 
srmll (iroiipH of ulcers arc sometimes found The etiology of priman ulcers is 
uuKiiottn There is little direct etidcnce to support the theories that thes arc 
ostiscd hj infection irritation fiom gTstne secretions, tnumi, or snseular ab 
normalities 

The sMiiptoms of primary ulcer are for the most part secondary to the 
complications of perforation hloulmir, or olistmction The possibility of these 
lesions should he considered m the pixscine of wiiesplainod intestiml bloediiiR 
nr of peritonitis uliicli suggests acute Mseeml perforation when such perfora 
tiiiti esiinut be fuiind m the stomach or duodenum 

The nK)rtaht\ nto in psticnts siifluing from primary ulcer is high The 
lesion Ins been reeogin/ed during life onl\ after some complientinn h ts led to 
Mtrgieal intrrscntion 
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CARCINOAIA OP THE G ^LL BL ^DDER 
Rpioht or SE\irNT\ inr 

llUVkP «!MVBLR0, AID , VND Joil'' n G'Kt-OCK AI D , Nfw \o«k N a 
(From the Svrg fol Stntff of the Jfovnt 5.n« Uospital) 

A l.lllOLGII minitnius ujwrts concerning the subject of cnrcnionn of tbe 
call l.hiUlcr In\e emphasized the ploonu outhwk m this diseasi, it seems 
Ju^(llnbIc to lontimic the anaUsis of large senes of cases in order to arrne at 
suim iiuiie promising nctue or propbshctic therapj Reports of cure of 
Iiciuomi of the gall bladder no indeed rare Alohardt * m a comprcliensne 
anahMsof the liter itun found -v paucitv of five tear cures, and stated that the 
Mirinal riti including all eisis reporte.1 xannl from 0 to C per cent 

The eoiiiention b\ mans pbasHiaiis ainl surgeons alike tint tins disease 
Is t(H) uneotnmon to tansi grui concern is not lionie out ba the snne\-s made 
III uient aenrs In hr^ scius of coiiseciitiu autopsies tlie percentage of 
• Kiurinu <if c iiciiunm of the g dJ bladder IS shown to be 41’ 27,* and 33^ 
llicsi antcisiis houiMi, nic iinselectcd and include all age groups as 'sell 
as pitunts who iiiav ln\< I ecu o| cratcel u|>oii prciioiish Thus Orilnm* stated 
that i iicinotiii of the gill 1.1 iddir coustitutts 8 to 10 per cent of all carcinomas 
iiid Kirslil itim and KozolP phoul the mcidciicc at 3 per cent of etrcinomas 
found in 13100 aiitopsus 

him nion important u the fn<i«ctit o<<iirnnco of earciiUHin of the gall 
hladhr iii ii><!ocintiou witli tholelulu isis Onham found lint in 8*^ per cent 
of nit c ISIS of ehoIelitiiiiMs discourctl at iutops\ c vrciiionn of tin gillbhdeler 
was ilso present ami he ipiotid jruious authors is finding an iiictd nee n( 

I to 14 nr c*.nt In a iiiori launt rciwrt • figims of 4 5 and G per cent "ire 
giicii A\ airtii and Raich «.a%e the iiicuKiicc of <arcinomi foiiiul at operation 
on smh diseased cill Midderv as I |o 2* |hi etnt \s Mohardt indiealcd how 
»\er the low intidente found m mam recent rc|«orts on operatnc findings ma\ 
m II larce part l>o duo to the f ict that inim more cholecasteclomiis are now per 
formed 111 eoiinger patients It is evident therefore that e nicer of the gall 
hi id h r IS not as ran as some rejHjrls would have one believe 

RrixjKT ov cvsi-v 

In Iht foiirtnn vnrs from 1931 to I'Hf mclusne stveiiiv five patient-, 
with earcnionn of the pnll Widdcr were encountered on the w ird senices of 
tin Alomit ‘-'uui Hospital s,xts five of these were subjwtnl to operation and 
the dnenosis was vcrifi d hv microscopie exanunition Of the remiinmg ten 
palunls fi\e wen mordnnid on admissitn and «>uld not lie dealt with siirgicalh , 
and tlu other live dud of iiiirclatwl div ise At necropsv all ten wen'^found 
to liav, e mmoma of the gall bladder follow up was complete in all cases One 

^ was alive thirteen and one half sears after ojioniion the remainder die<l 

llfc»lr-.l for putlteslion Jun« • jw” 
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C\RCI\0'\L\ OF THE G\liL BLADDER 
Report op Sr\ENT\ rirr Ca'jfs 

Fr\nkP buNTSEKG AID vndJoiinH Guilock aid New York N \ 
(from tJie Sm ee of the Movnt S n<n HospUal) 

A lthough mimeiou^ leiorts concernnuj tlie subject of carcinoma of the 
gall bhailtr ha\e emphasized the gloom\ outlook m i\m disease \t seems 
justifiable to continue the analjsis of large senes of cases in order to arme at 
som moie promising actiie or piopliAlactie therapi Reports of cure of 
carcinoma of the gall lladdei are indeed rare Alohardt* m a coraprehensiie 
anah-sis ot the htei itiire found i pnuciti of ft\e \ear cures and stated that the 
siinml late inclu \mg all casesy rei>ortcd inricd from 0 to C per cent 

The contention hj mim phisicians ‘md siu^eons alike that this disease 
IS too un ommon to ctusc graie coneirn is not borne out h> the sumeis loadc 
ui lecent jears In lai^i seni?s of coiiwcutive autopsies the percentage of 
cicciirrcncc of catciu uii oC the gdl bladder i^ sboiru to he 41 * 27 * and 33 * 
These iiitopsie'' howeier aie unscloctcd md include all age croups as irell 
as patinits who mai 1 an 1 een o)h rated upon prciinusU Thus Grihsm* stated 
tl at cMciiioma of the "ill bhdder constitutes 8 to 10 per cent of all circinomas 
uul Kirslil sum and Kozoll pheed the incidence at 3 per cent of caromoims 
found in 13 300 autopsies 

Eien more important i-y llu frcciueiit occuncncc of carcinoma of the gall 
1 laddci in I'^wiciatioii with choKUtluasis Oral anv found thit in %V peT cent 
of all cases of cholelithiasis discoicred at aulopss carcinoma of the gall bladder 
was also present and le quoted preMoua. authors as finditig an incidence of 
1 to 14 per cent In a more recent rcj ort* figures of 4 o and 6 per cent were 
RUoii Maircu and Baleh gave the incidence of cuicinoma found at operation 
on such diseased gall bladders as 1 to 2' iKt cent As Alohardt indicated how 
esor tl e low incidence found in mam recent reports on opeiatnc findings niaj 
»i a large part be due to the fact that mans more cholec>Btectoifues arc now per 
fomol on soungcr patients It is evident theiefore that cancer of the gall 
I la Ider is not as rare as some reports would have one believe 

rffort of cvsij. 

In the fourteen scats from 11133 to WW inclusive sivemv five patients 
with caiemonn of tie gall IJadder were encountered on the vvaid services of 
tl e Alount Sum Ilosi itil Sistj five of these were subiocted to operation and 
the cliamosis w is verified H mieroscopie ccamiiiation Of the remaining ten 
patients five w ere moribund on ailmmion and could not be dealt w ith sur-icalK 
and the othcT five died of unTtlaiel disease At necronsv -.li c 
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clmical findm?. comp-.re ^a^oTAW> toxmd lo Kir^Wmuu, and Kozoli 

m a senes of fift^ f5^e oases in M^ich the wmt dnsnosis Mas also made m 
‘’2 per cent of the patients Thc\ related the cardinal finding's to he pain 
jiMiKheo and a palfwWe Ininor aUhousU these nerc In no meins alna's as-so 
dated Oiir cardinal findinir» arc the s^tno in addiiun to noi ht loss 

At operation tU findmas \aiied from the apiiearanee of a chrome cho 
Iccisftfts loa totaHi jjioiwnhle neojlastic mass nliieh in different cases itnoked ^ 
\irtualh p\en aldommal or^an In those ttiuch were entirelj inoperable 

I l.iopss ssas taUn aul It c al domen closed (Ot«v\p W Whcie it was thflu^;ht 
tint tl ( d scasc i as I eiond siiri;K-d excision Init that some pilhafiie procedmt 

II uht prolong the hfe of Hie ^ alient such procedures as hepaticodiiodcnostomi 
cholcdfichostomi partial cholec\stcetoiw\ eii Woe excision of hier and irall 1 lad 
drr or simple choleostostomi litre performed (Oroup HI In another t,toup 
of cases it M^s felt li the viirpcon that all nsihle disease could he extirpated 
and that the patient mmlit possiblv l>e eure.1 (Oroup III) The remainder con 
stitvvte those in which the diagnosis was made hi the patholtaist and m Mliieh 
the Mirseon at the time of operation had not suspected earcmoina (flronp IS ) 
In Table II are the aitro-e j ostoj eratne suriival pirinls for tl e (troiips men 
tioned The one luiii" p ifient who is iiicliidd) m Oroup Jl ms operated upon 
thirteen and one half lears asjo and is non fice of am einlenee of disease 
This ] atient was \eii> old at the lime of operation ind sin. hod had a threi 
week liistori indicatne of acute iholecistuis This also was the posfoperatii o 
lift^no s hut the nucrisetpic secti iin of the gall bl wider reiealed an carlj 

I leiinciriinoma as well as cholelithiasis and acute choice' stitis If this patient 
Is cxeliided the aierage siiriujl m this group lecomes onli eleven and one 
h ilf months rather than ihirti months 
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llu micTiscopicdia-nostswcrcasfillows adciiocitxim.ma «27peruiit 
Mill imom cimnoiin 4 per cent rarcmotiiA (ecU tij e not specified) m ircr 
cent 


( hoWHIiia^i, Ml,, eiib.. a, „ccioi,v ,ii fitt, fuc 

or 71 3 I or com I„ „aa,uo„i,l 13 por ronl Ml.crr ,1* d„ea« mo, m 
oporil,lenuli,oi,rctop„ «o,pcrfora,„l it „ ,,r,.baU, that atone, „ err present 
■The remain, ier came to antopsa.but in onij one case eras it apeclficall, stated 
that no «one, Mere present rCerencc stones bas.ns be™ „n!,: .TS 
o ber. In Imo cm-, M,th a Imiou, h.storj of oholee, stostom, retnrme.l 
stone. Mere fonml and an aM»»:iatcl eoKinomi Tin, findinj „ „m,Uc t, ll.e 
isitridicooIVinnci and lohnson* louwccititc 
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^uthm a ptruiil of fi\L iiiontli$ nft« npcrafioii Tins (oaMitiitcs a fire 
jcar siirMral nto of IK*r cent 

Sixitj llirct jntiiDts «crc vomdi an«I twelve were /nen a ‘>'’x inciJence of 
&4 nnO 30 i tr ci nt rcsiwtixch This ntio of 0 2 fo 1 is iit anordanoe wt'' 
that found hj most ohsci’xers the arenge having been 4 to I in the oollKtnf 
stiulj of 'Mohardt In Talile I is seen the incnKnee aceoriliiig to aze T''*' 
3oungost intient was 3s vtais olel the oldest 83 veirs Over 83 pir cent ot tie 
patients wen Jietneon the ages of 40 and fO jenrs. 
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In an tinhavor to diMovtr vmn iiu >ns of (ornlafnig di igno'is wiilitr 
liislorj plivsioal examination and/or lalwratorj limliiigs n canful BJial>»‘» ® 
eneli pliaso of tliv c\nminatioii was made The pist historj was significant ow 
in tliat thirtj two or 42 C per eoiit liad a hisfon of one to fortv years strong^ 
suggestive of gall bladder disease as indicated bv positive clioKejstogrims. 
because of recurrent attacks of right upper oindnitit j am fattv food intoleraacr 
jaundice nausea and vomiting The criterion of tin. onset of the illness in * 
cases which iniiged from one dav to one tear was iither the initial appearand 
of complaints or n marli I transition from llie longer liistorv referable w 
Ithdilor disease 

The prvdomiiunt sjmptimis utix as follows 

Of the tot tl 77 3 per cent toniplaincil of abdominal pain This was 
frcqueiith located in the right upper quadrant but oeeasionallv in the epi?^ 
trium and riuh in the lower ab<lomeii 

Tlure was dcfinile weight loss in 41 pci <snt of tht patients vanmg'” 
amount from five to seventj pounds 

.Tanndiet w as a sj niptoin in JS (> pt i nt 

Othir I1S.S frirpient svnipfoms were anorcM 1 luiisci i mitnig wiaknes. 
coiistij atioii dvspoisii diaiihea mcleiia chills and fever Nine patients were 
known to hi'C diahetcs 

On plivsical examination the important fiec|ucnt fiiidiims wue 0 pafpi^'’'^ 
m^ss in the right upper alxloincn C4 per cent jaundice 3S pei cent and « 
palpablj enlarged liver 28 percent 

Laboratoij diagnostic aids such as blood counts eliemieil analyses 0' 
blood and urine and roentgen examination showed no constant aberration froii’ 
the normal The correct clinical diagnosis was made in 22 7 per cent of tbr 
patients although its pos.silulitv was suggested in manj of the others These 
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finan.j,'s conip-irc to fovmd KmliWim ina Kozoll 

m 1 senes of fift^ fi^c eases m s^hicl. the eorwet diasnosis nas also made in 
per cent of the intients 'nM:> wilted tt.e fndinas to lie pim 

jsundiee and a pslf il.le tnmoc ilthoush these viw 1 % no meins alpiM iwso 
dated Our cirdiinl Bndincs are the same m idtlition to weight loss 

At operation tU fiiuUnas \itjcd from the appcflrinee of a clironic elio 
kc'stuis to a totalis lUopetiMe neoplastic miss ohich iit different eises insolscel 
sirtTjillv dcTS ilidoimnit ottiiss tw tlime which were cntirelj inopenWe ' 
\ hiot>ss s\is taken Hid tie at lomen closed (Ormip \) White it wis thought 
tint Ocdscisi T asl esond snT^ic't Elision Wt that sown ^iftUntuc proeednu 
ini 'ht iirolons the life uf the i lUctit such proccilMrcs as hepitieoduodenostoms 
choledochostoms, pirtul rhotecssl«clom\ cn Woe cveision of li\or and pill hHd 
iler or simple cholccjstostnms were performed (Group Tit In anotlier pronj) 
of eases it was felt In the sinpion thst sll sisiWe disease could l>c extirpnted 
and tint the patient mii?tit possibit l»c eurctl (Group HI) The reimmder eon 
stitutc tliose in which the dnpnosis was made In the j ntholossist and m which 
the surgeon at the time of oiieniion hsd not suspected etrnn ma (Omip II ) 
In TaWe II are the sicra^e i osioj cnliic snrvii d pirm Is fot tlie ,iroiij s men 
tioncd The one Imug patient who is meUidwl m Group T\ w is o} ersted uj on 
tiiitfeen and onelnlf 'ests n^o and is now fiee of sin otdcnei ©£ disease 
This patient was >3 sens old M the time of opention ind sht had had s three 
vice!* Instori indi ttitc of aeiiie cholw'stitis This also was the postopentne 
diasii sts hut the tnicroseopit seetion-« of the gall Widder reiealcd an cirtj 
lui eircinoma as well as cholclitlnasis snJ acute cho1ee^stltls It this pitient 
Is iscjiidid the aienge stmiiil in this group becomes nn)i <Jeion and one 
(i ilf months rather tlnn thirti mouths 
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1 h< niiir scopip diagnoses were as Mh ws adeii k srcinotna 8i 7 m r rent 
M\uun<us csiemoma i pri- mu esrcmonis (ccH tipe not spocifiod) 1 '’ t per 
cent 

rlnklitlmM »a, tail,, I nucr «t opri-itioi or it ticuomj f.fn five 
oa^cs or 73 3 1 cr cent 1„ an aM.twna JJ paj 

opcnMc an. no necrer'a »aa Wr/orntcl ,t .a protaMi that ,to„ea ncrc nreaent 
The rcntainder came ,o at, tope bot ■» onl, one „„ nas .t epec.Bcall, atetca 

o hen. t„ t«„ „coa „,th a ,m.oo, ki„„r, „t ebolee, ato,to,„j ,p/„™ed 
atone, ,verc fonnfl „„,1 a„ „„„„„„ 1 ™,, 

espcnuiocof I inno\ and Tobnson* inuur to tiie 
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nitimi a \ tiiod of tlmt' Ii\c months aftci operatK'ti This (oastitute* a 
jeai sur\nnl rate of V'_ jcrctiit 

Sisl^ time piticnls were uomen and twelve "trt men n sex inulineeol 
84 niul 10 pel cent, respcctnch This ratio of 5 2 to 1 is in necorilanfc "■iili 
tint found hj most ohserxeri the ascra^e hnsinji been 4 to 1 in the eollcitne 
studj of Mnhirdt In Table I is seen the meulenec neeordiiiK to a^i T*'<‘ 
joiinsist palicnl was 10 stars old the oldest filjcnrs 0\rr 8D ixr cent of th 
patients were hetmen the nR(\ of 40 and fO xenrs 
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III ail iiiiK ixor to diMoxtr soim. iiienns of ii»rr(htin,t ilnfinosN with thj 
liistorx, phjsicnl cxaminUi' n and/or laboratory lin(]iii,r< n enrcfiil onol)»’^® 
each phase of the exatntinlion xx is made The pist histnrx x»ns sKjiuficint ®ty 
m that tliirtj two or42Cpcrctnt hidahisforj of one to fortj jears stroop 
filigtjestixp of enll hhddcr disease ns indicntcd bx positixo cliolce^'stogriiitSi 
hccaiiso of recurrent attnelo of ri,;ht upper qindnnt pain fnttx food intolertf®* 
jaundieo nausea and xomilins The entcrion of tin onset of the itiness w * 
cases xvhich iiinRtd from one dax to one xe-xr was cither the iiutnl a[ peirao t 
of poinpliiiits or II nut) Oil triasiliou from lie lonscr historx rcfornlle to ps 
bluldor dio'.aso 

Ihe ptcd^innianl symptoms ueie as /ollows 

Of the totnl 77 3 per cent oomplamcd of nbdominal pun This xxos 
frcfiueiitiy located iii the righl upper quadrant but occnsioinlh in the epi?®* 
tnuni and nrelj in the lower abdomen 

Then was definite xxei^bt loss in 41 |Hr rent of the pitunts \arxiii2 
onioiint fioin fixe to seventy pounds 

Tnuiidiee w is a sxTnplom in 38 C per cent 

Other hss fruiuenl sxmptoms were *inorc\ia nuisea voiiiitiiu wiahnes> 
consfiintioii dvspejsn dntrhca melenn eliills md fexor Nine pxlieiits 
known to Inxe dnbetes 

On il/iiical exojjwwiJion rbe iropoitant hefiueni ihjo s pslpjhlr 

mass in the right upper abdomen 64 per cent jaundice 18 per cint and a 
palpabU cnhrgod liver 28 per cent 

liaboraton clngnostie aids such as hlood counts chcmicsl analyses of 
blood and urine nnd roentgen essmination showed no constant aberration from 
the normal The correct climoal diagnosis was made m 22 7 per cent of 
patients although its possibibtx wis snggeste.! in manj of the others Tbfse 
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jaundice, was reported In the iJnjo Clime* Giaham sa\e a fi’Wc oi 1 5 per 
cent In 104G. at the Jlount Sinai llospitnl there were 346 eholccistcctomies on 
patients witli all the \nrious complications of stonen, rtsultins in the death of 
tw 0 patients or an o\ cr all mortalitj of 0 C per cent It follow s that choiccj st 
ectomi IS indicated for ealciihis pall Waddir on the {tronnds tint the operatno 
mortalit\ is less than the TnQrtalit\ due to malignant Iransfomiation Tins, in 
addition to the other fieriuenth fatal complications of eholelitliiasis, constitutes 
an ohhsation to rimoie all calculus gall bladders, in the absence of surgical eon 
tinindieaticns Although then ma% he such an cntit% as ‘"silent” gallstones, 
we ha\e no niethncl of foretelling which udi remain as such 


SUMS! \R\ 

A rtpoit Ls made of se\entj fiie patients with taremonia of the gall hladdei, 
sl\t^ fi\e of whom were operateil upon, with onlj one sumvor (thirteen jears) 
longer than three joars AVbeii tins disease is diagnosed chnicalh it is mi 
tuallj incuiahlo canscquentlj its occurrence must he preMiitid 0\crwhelm 
in ' CMdeuee points to gall atones as a prsdisposmg factor in carcinoma of the 
gall bladder Since the death incidence of malignant transformation in calculus 
gall bladders far e\c(e»Is the pi<\ailing oporatiie moitalitj of chnlecjstectomj, 
It IS indicated to lenioie cicn asymptomatic calculus gall bladders on these 
gionnds alone 
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jwiiiilicc was reported bj tlie M*ijo Clinic* Gnlnm «'a\c a figure of 1 > per 
cent In Ifi-IG nt the 'Mount Sinai Ilospitnl there were 34C tIlolco^stectonlles on 
patients with all the Mrioiis complications of stones resulting in the death of 
two pitient^ or an o\cr all mortalita of 06 per tent It follows that cholccest 
ectome is indicated for calculus gall bladder on the grounds that the operatne 
mortalits is less than tl c inortalit\ elm to loaligiunt transfomaation This in 
addition to the other frciiuenth fatal complications of cholelithiasis constitutes 
an obligation to reinoec nil calculus gall hi iddcrs in the absence of surgical con 
traindicatious \Uhougli there mi\ be such an ciitita as ‘ silent gallstones 
we ha\o no methoil of foretelling which wdl remain as such 


SLMM ina 

V report Ls made of s \ent\ fi\c patients with carcinoma of the gall bladdti 
si\t\ fi\c of whom were operatcil upon with onh one siinnor (thirteen jears) 
longer than three jears When this disease is diagnosed cliniealh it is sir 
Uvalh mewtaUk conseijucwth Ms oecntrencc must he pre\ entod 0%cn\helni 
vug ewekuce points to gall stowcs as a predisposing factor in caTcincma of tin 
gall hla Ider Since the death inculonce of malignant transformation m calculus 
i. ill bladders far exceeds the j te vailing ojieratirc mortahtv of cliolecvstectomv 
It IS indicated to remoie even asvmptomatie calculus gill bladders on these 
jiumnds alone 
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IIEMORIUIAGIC IM'ARCTION Ol’ THE OREATEIl OJIEMUM 
Sni(JL\Tl.NG ACUTK Ari’ENDICITIS 
A IhlORT Ot Two C'ASfN 

tRlNKIIS I HlltRlo, MU, luKJHOUF DIU>K, Ml) AMI 

swjoim \ Mvwin, Ml). Sis FRisn-co, Cilik 
(Frotii Ike DriartmfHl */ 5«rj7rry, ifovni Zu>n 

F HitM (nut. ti» tiniu iijmrts aitpcartd m Uil htiratiirc of lesions of itf 
f;rcnl(.r oinditiiin \arioiith elisMlicd as pnimrj acute cl>iJ>loitts,‘ idiopatlii'^ 
M^'iiKntal inf uition ’ or as infants due to pnnnrj torsion of a segment of the 
grt ittr omentum * In all of flu-sc thin, is a eomnion nnilirUmg pitholoiv 
< Inr Kferized Iii \nsciilnr cotiTistion liemorrhi.'ic o’ctrun'>ition nsuall* * 
llininihiw furmilion, .uid an infhmm ilon response of lar^itig degree Hi 
dence of torsion of tin unwind ]><iition wf tin omi ntiim is a nhtncl' frei^ueot 
Init not uiTarldilo tlnding Tlit ilinieal and hl;ontorj pictun is nlatcJ me** 
eloseh to that fwtinil in auiti appiiidieitis aiwl flie diignosn i in In made on!^ 
at surgcr} 

The ctioIogK. futors Im\c Uen w«U iliseussed b\ I Inson and Johnson 
wliu rcportid thirteen cises and rcmwtd the theoretical iiossibilitiM jn tbf 
(nimtion of tins iinusinl lesion Tlic opinion of those writers ii that the l«i®'' 
IS \asenlnr m intnre, ixsidnn^* cither from oetlinion of the Wood Mipplr dut 
to torsion or from priiiiirs throinhosis or indxilism of tin onienfil lessiU ' 
third jiossibilitj, buteiwl iinasion of the omentum In w n of the hlood streain- 
IS mentioned but is not to lx iwnfnseil with the is pi oi eni. under discu^w 
That the lesion is a pnmirj one of the omentum is shown bj the fact that 
only m extriineli few of tluse tins wti< there cMdontcs of other s3Stenucor 
tasculnr lesions that misflil esuse iJiese iltangts In one of llic cases reported 
hy Fines and IlabiiKniteh tor isainplc there wns ditnonstrated a precxistio- 
Hiicrgcrs disease limes* reportid a east witJi prim in infarction due 'o 
thiombosis of the superior inesoiitiiie and splenic urns and in Itergers cose 
tlicrc was eardne dccompcnsntion with irterioscicrosis In pertciision and S'P^' 
ills A case of Totten s* presented a dttiiiite ilthou^li (ompnisatecl aortic m 
siifiicionev ineulcnt to a i>re existing iheumatit filer 


t li,B RirORT 

(;;)S£ ] I it I 5, jeur oli] »l ite man n is admit teii lu the 1 oaj itnl nitli n comply" 

of pain in II e right loner ijua Irani of serent} t»o hours duration The | aio 'fas de’enhe 
as Tpiing dull and intermillenl m tl aractor the patieut beiDB abla to sleep luring the n 
II iS“iotis There «as no Rauf'S or lomitine no) no bo'rei ihangcs were notieed Tw 
Iiiedieal hi«tory was nnt eontnbulon The patient bad been trying unni ee ifullj 'o 
weicht for several weeks 

physical eiammatioa retnied an obe e man hiog m bel m no gre"' ■l••'■•e.. lie 
' and guarding t« deep pal{ation oier tie right h 


s a definite tendir 
pecelved for pu 


r quadrant hut 
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Harris et vi* upmorrhwic ixiarctio'. of RRtwrB omvntum 20“ 

rebounJ and r->oas tests «ere ne^rnlne lo aAiitwn th^te «as a l.irsh Wo«ini; s^^toUc niur 
nmr beni-d jnfl’timall\ at tli" cardi-tc apei, -wIikIi wt« tran«ttnfte<1 itp thi' left <tefnal I order to 
the neck ve^cN Temperature on ftdnn«s)(tn -*49 9S6* P, e wai lOS respiration ms 
\ft and blooil pre!,=\ite i' Etettrocardiogram showerl depression of S T, nn 1 S T, 

mill flatteninj: ot T, and indiwAwg ♦'aTO«t«® «>deftce of tnjoCarJial damage Tlia 
urine examination w i« negative find tHo blood sboned a total white cell count of 6000, With 
T6 per rent poljmorihonuclear cells and 22 per cent Ijniphncytes Kline exclusion test was 
negatiip Tlie persistence ot the right lower quadxaiA paxn nw4 di*cotafoTl for sexentvtwo 
hours With niolerate gunrdiDg and tenderness oxer MeBumexN i«iint despite n fair!) normal 
blool count appeore-I IQ ju-tifj a diagnosis of aente aul oieratino wiis reeom 

Throu 'll a Miliiiriiiv nj|ri)iel* and under general anesthesia the ahdomen "«« openeil 
Fxiosiire was extremeli difficult heranie ttf the large amount of fiit ire'ent in the body wall 
rtnd in the oiiicntun The upewdix was exposed an I «ni disxppomtinglj frei* of gross cn 
dence ot inflaruniation IX ■«> xn mooxed \i» the- routine tirinnei Hnd fuither erplorntinn of 
the nblomen was unlirliken 





e the dissolution 


I the 


fo IfcPomey's point nnl ju.t beneath although not ad 
herent to the parietal pemoneum Was a redlishWwk of the di«tal greater omenlnw, 

measunag ’ «” ^Tto-sly an area of hemorrhagic ne" osT 

Ht was unlike aov pathologic entity pr«non,ly .ecn by xho surgeon It was decided to 
rmo,e this area of the omentum /or histopathologic exaiuination The remain ler of the 
at lommal etploration Wing negative, the abdomeii was closed 

...1. *«"■' ‘ p™». 

ts.-v„te.l with the re-i bio.^i'"*r*^ Mrfae** anl eitenlinc along the septal fibrous bands. 
»l,.l ..Lso„s rn ot 

with a tcQlcnov towsnl wi-it, u r * plsees tW j„t celts were considerably altered 
with a teolcnov toward g^nule /ormatum the cytorhsm The septal fibrous bands were 



IlhMOKUlIAUIC IM’AHCllON OF Till: OltnATEIl OAlEMini 
SIMULATING AH TP API’ENDIUITIS 
A IhioKT Two Ca‘«e.>» 

I-aiNKrlN I 1I\RHI- Ml>, llIfODOKF DllJtJt, 3II>, AND 
SWIOR]. A AUrliv, MI> Sin Frvs<i«.cv, CiU)' 

(tfOm the /Vpiirtvifnt «f kergcig 3/oiinJ Zion 

F IfOM tune tr» time rtjHrrt-* linvi a)>iMnrc<l ut tlie literature of lesions ol & 
Kmttr oTiK mum, MuioHsh tlnv.ifiotl ns priimrs acute cpij'loitis,' iiliopa 
Nt "mental iiifarrtion * or as mfnrrts due to j»rimir> lorMon of a «e?tiicnt oi ' 
Urcilcr omentiiin ’ In all of Hirst tliirc is n lommotj tinilcrlnng pat 
f Ii incti rizi il b\ \as<ulnr coiijtistioii iicmorrlia^ic o’clri^nsition * 

IliiunibiH forniilioM, and nii inlhninutors rrspoitsi. of sanlna; decree 
donee of toiMon of tlir inxohul imhIioii of tin omrntum is a rclitirelj fr^w®^ 
lint not iimrlalile findtnif The tlmunl nnd Inbnrntor^ pictun is rUate 
«Iosi.h to thnt fouml m «rut« n|>|>riidi( itis and tin dii-'iiosis < in In- nndc ' 
at siirRorj 

The itiolotfn factors hue Ixeii w«1l diMUs'cd In UIiJsoii and fo 
who reportid tlnrtcui cavs and rcMiwnl the llHorcticil jiossihilitics w ^ 
I lusation of this unusinl lesion The o|)iiiion of these writers is that the w 
IS vaseuhr m inturc, r<.sultm,i cither fioin occlusion nt the lilood suppi) ^ 
to torsion or from prim irt throiidiosH or rml>oIisni of tlic omental ^esso > 
third possibilit) , bietcnal iinasioii of thi onicntuni In w i\ of the hlooil sire*® 
IS mentioned but is not to l»e confused with tin t'jK of case under diseusie 
That the lesion is a I'rironrj one of the omentum is shown bj the fwt 
onlj in estrctnol) few of those ci«.s win thitx cMdciicis of other 
Miscuhr lesions that min'ht cium these (han,;is In one of the eases rip ^ 
lij I’lnes and nahinoTitch fo^lX^mp^e there w is domonstriteJ a pre-esr’^®’ 
Itiier^er’s disease, limes* reportcil a esse with priimr} infnrction due 
thiombosis of the superior mesmtcric and splcim \tins nnd m BergirS 
there was cardiac dtconii>cnsalion with urteriosilciosis h\ pcrtension and s'l 
ills A CISC of Totten s* prcMnle*! n definite nlthoujli compensated aortic m 
suffieiciKj inenlcnt to a jirccMslui» thciiinstic fiicr 


Oist, I 


CASE RWORT 

— h S a 5- jiar oIJ »l ite man wa* adn itle i ig ilie I osp t il «iU> a m n 
e riglit lower qua lra»t of aeveotj two hour* duration Tlie | am w >’ 
^in" "lull an I interniilienf in tharnefer, tl«« fatieBt bemg able to si ep during I 
i<iors There «as no nrtu«i8 or ron itisg ani no bowel ehinges were notieo' 
lical lii'tory was not eoitlMbnfOTj The pntunt liaO been trying un^ucro^sfolly ' 
lolit for several weeks 


phT'icfll esaaim:. 

aeCn.t. grarfme a 


:i revealei) an lA/ese mao Inof; u 


bed 


the r.ghriower quadrant. h“' 
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IUBBIS FT 


MOHRII'OIC INtVRCTION OF GRr\TfB OMtVTUM 


2()'J 


M.cro«op.c exam.»at.on of the rf 0«ed an acute diffuse .ntorstmal W Tzt m'- 

process with small groups of rcl Wool cells arranged in c usters or corls Ictuecn . ol . e I 
fat cells Tlere mss n supcifiMnl focal acewonlition of Icncocjtes ml 1 bnn iiinin^ u 
re 1 cells along tl e peritoneal aspect ot the fnt AB the sessoU Mere dilate 1 ami eongestc i 
but shoMCl no spetifie alteration 


Botli nscs simnhted nettle apinmliiitis eliiiunlh flltlimi^'h .idmitlcdlt t)u 
Mhite 1 ) 100(1 count t\as low rtinnimns well Mow tK 'tsettse of 12 000 found 
in the SIX casts reported rnics and KabmoMtcli In both cases tendtinoxq 
ind ri^ndit\ ueic present mns. i and xomiting wire oWnt fexer w w slight 
Tliiso obscnations nic not out of liarmoni with the rtsnlts of the aforcnicn 
tioncd wtiildrs or with those ol Tdiason and lolni-on At opcTiUon t\\c nppcu 
di\ was not iniohcd in either ease but the clime il picfiiio is cxphiiieil bj tlie 
Jiithologie findinfts m the greater omentum this fllso couuwks with the expo 
jKiice of prexious writers 

It can he seen from a eompaiisMi o! the l«o ( ises tint the ]ntholopic 
process in the first instmec lias adxomnl fir Mi'iKl tint noted in tlit speoiid 
and this is home out ha the rhnual liiston llvuVncc of adsanced necrosis 
^ as dcseubed bj Pines and Kabinovilcb is hel 1114 but we Inliexc tins to be duo 
to the iicent oeiuneiice of the 1 emoiibu«. In iiiUbcr ot the ctscs w is throtn 
1 hosis a eaiisatne fictoi o> i (onseriiuiiee of tlu piodiiction of the lision In 
neither rise xx is there torsion of the imolxid ommt il segment nor was there 
cMdciKO that this had oeeuiMd eirliei with siilis<(|nont Mstitiitioii of tin 
twisted w,.iucnt 

It IS interesting to obsenc that IhiiIi pitients wiie of 1 In pc rsthonu lioih 
habitus and both bad abdominal walls and gicitei omenta that wore lieiiih 
* lidcn with fat 

J The absence in both t is(s ot eiuleiut of torsion and the iiiahiliti to point 
out oMdenee of specific xasciihr Jesniis immedntih raise llie question of the 
vtiologic factors inxolxed The presence <cf presiiniptixc evidence of eardiic 
, damage III Pa-se 1 as shown hi the cleclroeardiogi im could not he cxplnincd on 
I a 1 asis otlier than the mihl h\ jic^tcnsmii and the p itient w is w ell ecnnpensated 
Vaseular sclerosis as mdieatecl hx ex e ground eh mges w is minimal irfernl 
emboli were unhkelx on the liasis of tht, ewjststeutlx rtgular t 11 due rhx thm hx 
the absence of other exidcnee of emlulic phenoinem and b\ the intiiri of l)u 
T ( atholo„ie process in the infareted nten itself 

The lesion thcrkfcire must Ik* re^atded as a loialired ]>ri.ccs.s 1 xptiimcnts 
p< rformed on aninxaU hx Vxw<f«x awd RxhxwixxWx wwkewte \Vu\. x suddui puM 
dong tlu axis of a xissel ^m Icid to damage of the intima uicl piodiution ol 
i thrombin elos lx relat d xn txic \n those oWrxcd m their e kxs lloxxexu 
It K iwiiitcd out tint in neither of our cases was there exidciuc of thrninl us 
formation am infarct formation being due appai.ntlx to the prim irx liemor 
rhage 

Totten hxpolheeated a slite where tlic thin walled omental xtssiK cn 
korge.1 follow mg a meal are subjected to m imusinl force m.idcnt to stnimn" 
sneering and so fortli which is suflieient to rupture a xcssol ind ems. hemor 
rliage with the sccpicnce of pathologie changes just eniimcnitcd In ’ 



SLKrER\ 


JOS 

snin «hit mi'ki'il l\ tlie afulf lem rrhajiie |rorii an! «prc ^on•l!enlI^ llikem*! In 
|1 r I rohfomtmn of cnnn<ylnt «]!« ani b« rViiia in n i lilion to tti** I ii Oui 

*hnrp!j <!cnnr iilP"! lonn tliiwt J an am^uhr orgnaiznliun mtli \oin(j Jilr reflu ng 

fat iplls J .0 111 II ii-i ti rm or oll><*r m1«o<s of oil lionn rrlugi? was irf^tnf Tl rougliout 
llic Ikiuc If e I loi I Toa--«N urrt III it* 1 aa I e<ni;m«i I ut tli>‘rr iria no cm Ipnce of specific 
iswular li«en'» (je< hg 1 ) 

r\sf 2 — U S, , IlMar 11 nhil nna enurel |J li(i«jint with a can plaint of 
a! lomiml jniii for t!i inrelinj tnent» f or lirur* Tie on« t was fairli sullen anl the 
I rogrc 1 <if tie |um nna rmMant hbIiI, at tie tinii of almioion le uoh m acute ili«trci< 
The jam nni iliffii^e at llr«t uirr llK entire rigl t »i I of i! e h! Inmen an 1 dank I ut licalize I 
oier tie tight l>«er qialrmt two or ll iw I nir« liefore entr> The piin nltl ugh cen 
ifnnt wns thtfii lerirel It a[n*ii li inrrenns la latmuli ut «!ic1i tunes the intient wns 
< I li_et] I flex tl e tl i„lis on the nlilonrn TIi rt. nns n > nuist-i t r i iiiiling I i<t n eJical 
hi«t( rj retnl In ilirotiie nj penlicJlis ' ten >mr« j retii isij ih tm iirrenl ullacVs of wl I 
Hire n arkel I \ n lull } am m tl< right I m< r ijum Ir inC ul icli ^ n « il «i I 1 i a a[ plw iti n 
( f an ice lag 



Phjscal ex-imination retealed nn obe«e latniJuil an I ms negatiie pm [t foe Id 
tenlernesi and guarling most marbed oier tie rigl t lower »]uaimnt with rctcunl icole' 
nesa and skin hippre*thc«a clicilel in tl is reg on The ahlomen was not ratily listeoJi- 
anl peristal is M-is mininml Ten|eralare oa nloiis ion was 1U04* F nulse was lin sn 


r^pirttiODs The unoe «os negalire the blool rlo«el a titsi wlite cell count f 

S-no inth C4 per poTiiiori honuflear lenroistes anl 3* | er cent Iimjlocvtc* M ne c» 
elusion lest was oegalire k diagnosis of acute appenli itis iiss made 

TTuler -pinsl ane«the'ia the nrr«^i* was approsehel through a McBumev mcis on 

I...-.!. 

* I turn fronj the normal 

a I well as a moJeratelr 

I III uau . .1 ■■■ ■ /. j... e postopemtice course 

IbBl.e .pr>«' 

was uneventful 


A CO’MPARATIVB STUDY OP THE ACTION OP DEMEROL AND OPIUM 
ALKALOIDS IN RELATION TO BILIARY SPASAl 


Edward A Gaensler, MD, John il iIeGowA>, JID, MS (Surgery), A^D 
Francis F IlFNnFB'W'i, MD , Boston, ilASS 
(From Dr Uen^crson's Lahoratory, Fourth Surgical Seruce, Boston City Hospital, and 
Tufts Medical Schnol) 


T he themieal strua\ire o£ dcmerol* wasorigioaliy designed to resemble that 
of atropine and papa\erine combined ‘ Tins was done m older to combine 
the neurotropic action of the atropine and the musculotropie action of papaierme 
in the hope that ,i double acting smooth muscle relaxing drug would result 
Animal e\perimtntation soon demonstrated its unexpected analgesic properties 
as well Further initstigition reicaled that the opium alkaloids were shown 
to be related cliemiealh to demero) * The central analgesic action of demerol 
has amee bcin well istablished and it is becaasc of this property that it finds 
Its greatest use toclaj It has found a place in the clinician’s armamentariiim 
wbAte analgesia. appraacKing that of mtphuie vsdfisitcd without the undesirable 
side effects of the latter, such as respiratoiy depression, constipating attinn, 
,iinn.ir> letention and dopussion of cough reflctes This is most iiolablv true 
in obstetrics,, in pro and postoperative care, particuhirly m the face of pul 
monarj patholoirj, and in poornak or elOerU patients The original findings 
of its nonaddicting properties ha\c not been substantiated Tolerance, phjsica) 
dependence, and habituation have been shown to deielop with its prolonged 
use * ” 

! It 18 our purpose in this paper to attempt an evaluation of the spasmolvtic 
‘properties of demerol with particular lofercnce to the bilian tract and to tin 
J second portion nt t!ie duodenwRi 


RPVll-VV 01 Till LltlRAtURl 

( Ihe spjamoljtic action of this drug was firKt detiionstrated in animals b\ 

* Eislcb and Schauniaiin ' ' Strips of lai^e intestine of the guinea pig which had 
been made spastic b\ such substances as acetjleholinc, barium chloride, oi 
histamine were piompth nlaxetl bj demerol It was noted, however, that the 
, iffcct was variable m vlifforent s«ttions of the intestine rurtheimoie, the drug s 
action on quiescent segments was not tested or at bast not reported Giuber, 
Hart and Gruber” after extensive investigation on the pharmacologic action 
of demerol in tins countrv confirmed the aiitagoiusni to spasm from histamine, 
bariura eWondc, or aceljbhohm Thej demonstrated, however, tliat m the 
intact intcstiite in dugs as well as in isolated duodenal and ileal strips of eats 
and rabbits, the drug rcgiilarlj mcrc'ised tonus and peristalsis and decreased 
'the organ s volume nt the same time The latter action they attributed also to 
smooth muscle spasm 1 urthermore, thej showed that demerol has no relaxing 
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two I IM.S ii“>i.mble iiioht dosul^ (from i patholos,K, st luclpouit) the ieceml of 
the two cases repoited by him. Neitler of our patients however offered Jii 
historv of previous violence or straining such ns was recorded in the ease of 
Totten 

It IS believed bj ns that an c-sticmelj fattj omentum as was seen in both 
o ir cases hv inercasina the Rravitational poll acting on the omental resseh 
imj ict in fonjmution with the fnitois tntiitionoil to nij tnrt of a vessel 

lONCIlMONS \N» SIMMVRV 

1 Two c ises of pnmarv hemorrhagic infarction of a si„mciit of tin gieatei 
omentum are presented together with a discussion of 11 e j afhologic changes 
found in each case 

2 Pissiih factots in tl e cuisiti n ot tills lesion irerivitviel 

1 The inabilitj to differentiate tlivs condition from the climcal injiufLstd 
tiona of icutP ippendieitis or otlnr mtraaldominal conditions is cmjihasizel 
4 It is 1 clicvcd hv «s tl at the coircet dia nosis nnv he suspected if ton 
sulention is given to the fact lint tic sviulromp occurs more common!' i» 
lijpersthonic olcse individuals 

Un-I^RFNCls 

T *■ T 4 1V I J V » r n1 . Cr rrv 6 rs To IJ J 

I renter Omentu n 

T of H e I tern 

I 3 66 160 16 

6 UeTMi A H Kemflrr! age Infnret on «f the Oteater Omentun Arol sure 36 CS 

itns 

6 Totten II P Pr n cry H opall e hoc ‘‘ntol Infsrton of tl p C eat r 0 eitun Ar 
J Surg B6 cro 679 194‘» 



A COJiPAKATn E STUDA OP THE ACTION OP DEMBKOL AND OPIUM 
ALKALOIDS IN RELATION TO BILIARY SPASM 
Eoxmto a GttNSUiE, JID. John II McGon in. MD, MS (SmoElti), and 
Francis F Hendebso’^, MD, Boston, Ma'ss 

(Froin Dr Henderson s laharator]/, Towrrt Surgical Bostm Ctly Hospital, and 

iledieal ^fhool} 

T he cliemical structure of dcmeiol* wasoncmaUj designed to resemble tliat 
of atropine and papaverine lomLincd* This was done in older to combine 
the neutottopic actiou of the atropine and the inusculotropic action of papavenne 
in the hope that a double aelinR smooth mosele relaxing drug would result 
Animal exiieiimoiitation soon demonstrated its unexpected analgesic properties 
as well lurther investigation revealed that the opium alkaloids were shown 
to be related clicmic.ilh to dcmerol * The central analgesic action of demerol 
has since been well established, and it is liecause of this propertj that it finds 
Its gieatcst use todnj It has found i plate m tho clinician’s armamentanum 
where analgeiia appronhing thit of moiphinc is desired without the undesirable 
side effects of the latter such ns rcspiratorj depression, constipating action 
^uniiarj retention siid depression of cough lefltvcs This is most notablj ime 
jn obstetrics, m pre and postoperative care particiilarlr m the face of pu] 
monarj patholosj , and m poor risk or elderly patients The original findings 
' of its noiiaddicting properties have not lieen substantiated Tolerance physical 
dependeuee, and habituation have been shown to develop with its prolonged 
use * 

^ It IS our purpo'c in this paper to attempt an evaluation of the spasmohlK 
> propertio, of demerol with parluular reference to the biliarv tract and to tin 
I second portion of the duudenum 


RPVII’W 01* TIIF LlTlRULKP 

The spJvinoljtie action of this drug was hist demonstrated m animals b\ 
Eideb and Schaumann ‘ * Strips of large intestine of the guinea pig which had 
lictn made spastic iu such sulistances as acetjlcholine bsrium chloride, oi 
hisfainme were piottiptlv rela-sed b> demerol It was noted, however that the 
elltci was vanable m different sections of the intestine ruithermore, the drug - 
Jction on quiescent segments was not tested or at least not reported Grubei, 
Hart and (miber** after extensive investigation on the phamiaeologic action 
of emerol in this toiintrv confirmed the antngonism to spasm from histamine, 
laiiuin chlonw, or aretjleholine Thej demonstrated, however that m the 
intact intestine in dogs as well as in isolated duodenal and deal strips of cats 
an ra iits the drug regularlj mt-icaxed tonus and peristalsis and decreased 
e organ s volume at the same time The latter action they attributed also to 
smooth muscle bpasm I urtbermore, thej showed that demerol has no relating 


211 



( flu t nn liowol iiidclt sp istic with morphitit The foimci finding wns amplj con 
fiuiicd l)j ■\oiiliuiu and liis foworkeis’* hut lhc\ ohimcd that demero! 
relaxed the spasm piodneid bx morphine in the intestine This was also con 
firmed bj Dr\oi ” Ilailow“ found antaRonism to hisfamint barmm chloride 
ind m addition, to pilocarpine and plijsostigiumc He howeser found a 
spasmohtie effect on (pmseent lUal strips of nhbits Obsorsatioiis made m 
Gint Biitain li> Dii_iiid >nd Ileathcote’ sliowcd (he drug to Ic one half as 
eflcctnc as papiseiine in miming amplitude of contraction of an isolated gut 
segment Ou the ncelslcliolme actnntcd intestine tin j- found atripine to ha\e 
'>00 times as much relaxing ipi iliti as demerol A’l the drug was also found to 
slow rtspiralions dtpiess lln hlool pressure and decrease tlie amplitude of 
ludil belt t!ie\ condiidid tint dimiiol is a deptevsant to all foiros of imiseiildr 
tissue Bdttoimnn uid IlimmeKbach*' siunmarircd these lesulls of nninid in 
\cstigition and pnmfnl to Ihi \iriihU and confluting rtsulls of the tllLCt ot 
demnol not onh on smooth musch of tiie iiitestini! ti iit but cm thdt of other 
oigiiisaswell such as the uterus 

III mail tin i( h ni. tieen hut few studies tosiilstantntt the cN]Hcted lelasmg 
cirn t on tin. intestinal and tmnarj ft acts which is the I isis of its n«t iii hiliart j 
intcstuidl and luial eohe Dieicist m tonus and ihenasc in amplitude ol 
coiitraition with use of dcnicrol on the hmnaii tiuUt his bcin demonstrated in* 
me stiidv ’* IiiMstigitions of the gastromtestmd trict hue Icon confined to 
balloon recoidings iitlici hj intnlation or through incidintal fistulas Batter 
man’ repotted an antispismoilie effect m S4 per cent of twentj seaeu human / 
subjects studied Ills records liowcser showcil a dceicase in motditj rather 
thin in tone Tins is in lonti ist to his elmieal e\i>eniiKe in winch he found 
the (liug noiiconsiipatuu The deireas.. m rootihta wi? most marled m the* 
stomach and pjlorus and slight in the ileum and colon There was no report ) 
of studies on the duodenum in his paper His results haae been confirmed bi *• 
other iiucstigators ” “ \oii)tmin‘* found that the drug did not decrease tone 
but del re ised large intestinal contractions He could not withdemeiol prerent 
the tome action of moip! me ISo studies on the lulmj tioct 1 a\ e I ceii reported ^ 

Cliincallj the use of demciol m pain due to spasm of smooth muscle ol 
iiifestinal bil/aM and lemJ colic has been adiocated on the basis of the cxperi 
mental results deseribid or with an ere to its chemual structure and intendid 
ctlects ricquent final reco irse to moiphme for tins tjpe of pam is admitted 
1 a some autl ors Otliers recommend demerol as the drag of choice for tl is 
t} j>c of pain and mention eacellent and oen dramatic results avitli its use but no 
detailed statistics are gisen* " ” ” Noth and his to workers’ reported relie 
in on^j three oi fi'c cases ol Vilinxy 

A\e have undertaken t studj of demciol and its pharmaeodjnamic action 
«r, tiiP biliarv tract and second portion of the duodtiuim for several reasons^ 
on me u na j ^ _ i, ^,t],ers of dramatic 

lession for some lime 

rj tiaet and that the 

relief it an,, i! dae >« •” aa-ujeua cuoa aaa (3) pieviom eipen 
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mental norl has appeared mconclnsm to na hnrther the spaOTOljlie action 
of demerol is atlribntcd to its atropine like and papatcTmo-liI.e stracture Both 
these drugs have been slionn bj Biitsrh Widlers and one of ns (J M tl ) 
to be meffectn e m hilnrj spa&m 

METHOD 

In a preMOUs publication Butseh Walters and one of ns (J M )” has 
described a method of measunns pressure m the common bile duct of man 
ileasurement of pressure changes was found to be nu etcellent method of studj 
ing changes m tl e tone of the musculature of the second portion of the 
duodenum It was found that spasm of the muscle of the second portion of 
the duodenum occluded the lower end of the common bile duct w ith a sphindei 
like action It was concluded that while the sphincter of Oddi may evist as i 
separate entitj its fun lion vi phAsiologicallj sj nehroiioiis with that of muscula 
lure of tK ‘«cond portion of the duodenal wnll lor this reason the teim 
duodenal spasm refers to spasm of the sphincter mechanism of the biliarj tract 
fsphmeter of Oddi) It was found tint spasm of tJe second portion of the 
duodenum was produced In codeine dihudid pjntoimn and morphine This 
spasm produced enough Inch pressure in the I iliary tract m some eases to 
produce an attack of bilnrj colie Tlie mlnle diugs iminophsllmc and 
epinephrine weie found to relaT this spasm while papJ^e^ne and atropme were 
nthout effect This same method of pressure studas has been found useful in 
leterminmg the optimum time for lemoval of the T tube ” ’ 

Pressure studies made include (1) resting mirabdiarj pressure (2) per 
hvnon pain le^ol and (3) pressure cl anges resulting from the action of various 
irugs Ten postoperstnt patients with T tube biliarv drainage were studied 
Pressure studies were made under eanous conditions m order to compare the 
action of demerol with opium alkal «ds on the sphincter mechanism at the lower 
end of the common ] ile duet These patients had I cen subjected to an e\p]ora 
tion of tl e common bile duet for such lariel patholog) as cholelithiasis with 
t,rs\el dilation of the common duct common duct stone history of jaundice 
pancreatic fibrosis and chronic panerealitLs It is to be noted that in five « f 
these ten patients common duct stones were found at operation 

The pressure appiralus use I was similar to tl c one prcviouslj described 
Bneflj It consisted of a wifer manometer with a thinlj blown glass bulb as float 
\n aluminum extension and wnting arm wa^ aftiehcd to this float and arranged 
to record tbo pressure in millimeters of water on a slowly revolving smoked 
•kuTO. Tba. vywiaVlea to ftic ’I' tiibe emerging from the ab 

dommal wall anl to a bottle of sterile phvsiologic saline solution used to fill the 
sjstem A marker wn, used on all kvmographic recordings The base line was 
adjusted to correspond to the level of the xiphoid process of the i atient which 
was considered t le zero level The patient s resting intnbiliarj pressure was 
recorded on the drum for about one half hour before anj drug was ^nin Three 
eep m lalalions of amvl nitrite were then given to determine the i nsence or 
1 euce 0 initial spasm ” following this the various drugs un ler investigation 
«ire administered This proeidure was earned out on the patient for the first 
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tflu t on bond iindc spastic mth tnorphinc The foniicr findIn"^^^s amjily con 
luincd l)j \fm!vimn md liis cowoilcis** but thej claimed that demcrol 
relaxed the spasm pncliiietl b\ morphine in the intestine Tins was also eon 
firmed h\ I)i\er'* Harlow’* found antagom-sm to liisfamiiic barium chloride 
find in addition (o pilocaipino and phasnstigmiiie lie liowtxer found a 
spasniohtic cfTect on niiKsceiit ikil strips of rabbits Olsenations made in 
Greit Ihitiin lj\ DiuiikI and Jlcathcote’ slioucil the dm,' to be onelialt as 
cftootivi. as papaieniu in uducing amplitude of contraption of an isolated gut 
segment On the ncdjlc holme ieti\ ited intestine, thee found at i opine to haii 
'lOO limes ns much lelaxing (jiiditi is demcrol ^Vs the drug was also found to 
slow icspirilions dej rcss the Hood piessurc and decrease the amplitude of 
lieart In it t!ie\ coin hi led tint d« mciol is a depressant to all foims of niiisnildr 
tissue Hattirimn and llimmils) aeh* summan/ed these results of animal m 
nstigition and pointed to the xanible and coiillicting results of the eflprt it 
deinerol not onlv on smi oth muscle of the tiitistii: il f r let but on that of othi r 
oigans as well such as the uterus 


In m ill thcK h i\c I ecu but few sludns to siil stanli itc the exj eeted relaxing 
eflict oil the intestinal indurmiii tracts wliiebistbe I isis of its use m bilian , 
inttstiin! and icnti (olic Iheicisc in (onus in<l decriase in amplitude of 
contraction with use of demeiol on the luiimii untci has Ittn demonstrated in * 
one stinb Ins estigal ions of the pasiromtcstiml liiet Iiisl hi on confined to 
balloon iccordiivs eithn In intubation or thiongh iiienkntU fistulas Batter 
man” reported an antispasmodie cftcct m S4 per cent of tsvents seven hun an / 
subjects studied IIis uctids howcvei showe<l a elecroase in motilitj ratler 
than in tone Tins is m eonlnst to Ins clinical exj erunce in which he found 
thi dm^ noneonstip itina The decrease m motilitx w is most niirked in thee 
stoin ich and pslonis and sliglit in the ileum and colon Ihen w is no repoit ^ 
ot studies on the eluoikmim in his papet His results ha\e been confirmed bi 
I thcr imestigdtors ” ** ^ onkman * found tint the elrug did not decrease tone 
but ilccicased large intestinal contractions He couM not with demcrol piexent 
tlie tome action of morphine Ixo studies on the biharx ti ict liaxe been reported ^ 
Cliniiallj tlie use of demerol in pain due. to spasm ot smooth muscle of 
intestinal I iliarx and icinl colie has I oen ndxoe itrd on the basis of the experi 
mental results desenl e 1 oi with an cxe to its cl emical structure and intended 
cITects Ficquent final iceoiiisc to morphine tor tins tjpe of pain is admitte 
b\ some authors '• Otlieis recommend demerol as the diug of choice for this 
t\pc of pain and mention exetllent and exen dramatic results with its use but no 
detailed statistics are given * ” ® " \otli and his pd xvorkers’ leported re le 


in onlj three of fixe cases of bikarycofo. 

■\\e have undertaken a studj of demerol and its pharraacodj-nanuc action 
tm the biliarx tiact and seeonel portion of the duodenum for several reasons i 
I'll a\e have not bxen able to confirm the clinical results of others of dramatic 
rdicf XX ith demerol in bilmrv colic (2) it has been oui impression for some Jime 
tlmt ekmciol has no beneficial spasmolj tic action on the bilnij tract and that th 
relief if any is due to its central analgesic action and (3) previous espen 
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vh to a peak usualh nachul at the end of twentj minutes Sonic spastic 
was found to last foi as Ions' as U '2 to 2 hours (Fips 2 and 3) The in 
h of the spasm was intennuliate l>eh\een that of codeine and that produced 




supwrV 


^>U 

time t\\o wccKs ]iostoiH;r.j1i\ch ami repfated until tlie Inliarj d^Tiamies n* 
tnrnul to normal’'’ ” Wt^klj rholangio^nnoii {iisinfr diodraf-t) were made in 
ordei to d( tcit ain missnig stone and to follow the pio-rress of am oUtmetins 
l(sioii such as nmimlla tdetnn sp-ism, or pintreatUis, and to stiidj the effect of 
tin Miimis drills 



RtSULTS 1 


Duiierol was found to piiMlaco s|i<ism of tlu sphinctu niediamsin of the 
roijiinon hile duct (dnodciitl will) ^hc itMiUrtiit spisin, as eudenced 1>\ i 
iiip in niti.ihilmrj ]inssuie was found t«> Ihjih within fnt miniitc' attei 
adtniiu'ti itioii ot lOO Ji>4 ot the drua: mtramuw ninth Picsmiic tiitn rose 


Table T 
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t)\ morphine (I ir?s 1 and 4 ) ** Generalh the intensity of spasm approaebed 
that of morphine Tahle I illustntos this point The aienge intrabilian 
pressure delations ahoie normal, reiorded m iniU«\n.t».rs of water for the three 
drills studied, are as follows codeine, 94, demcrol, 144, inoipliinc 175 In one 
instance demerol was eien more spisniogenic than morphine (Fj^s 1 and 5) 





13 30 45 60 7S 90 |05 

^ TIMC tN MINUTES 
AM NTT OEMtROL^MNlT 


Senic effeot of the^vcoti^ Patient, the spasmo 

first ( 1 nrs 4 aM D) I,, soi^\ fiupcnmposul on that of the 

of the ampulla of later M fiwm edema 

«Uh iiinjl nitrite ji Th ^ naturnllj does not dec rcas< 

t.Mcd T tnbe tahn^ dra.m-e I i »ltl. con 

effect the pteseure clceat.o,, Ow ,o f"’™’ ”/ 

letel decreased with T tube drejne»» ci. ■'esting pressure 

duneml TOnaiiicd the same This rZ,L ,, Pressure delation troin 

bad pressure as a result otolst^r 1 “ 

'"-db-s are e.iieeruS ™*”: “r^el ’ T" ^ 

’™ "‘”'b lij d.merol tn other iiords, if , 
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I i.up n'l-r^ 1 and 4)” OPmraU\ Uw uitemJt} of spasm approaclied 

pressure elections, above normal, nronled m imlUmetm of water for the three 
dru.s studied, are as follows eoeluue, 94. demcrol. 141 morplmve , 5 ) 

inslanee d^^tuerol was even more spaswogenie than morphine (t^s 1 and ) 
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15 30 45 60 75 90 105 

TIME IN MINUTES 
t ♦ -r 

AM MT DEMEROL AMNIT 


IVhcw t\ic iltvigb vvi-vi pven eoivseeulvvelv to the svme patient, the spasmo 
eiiiic effect of the second dniir was tuiind to be suj'erimposed on that of the 
first (rnr^ 4 and ."i) In some eases jus’ssutu ehvation vv.ns present from edema 
of tlie ampulla of ^ otcr Sueli .i pussuic tlcv ition naturnllj does not dieix ist 
vvitli jimvl nitriti (I i? :?) TJu ampuHi idiina Rraduallv dicreastd with eon 
tinned T tube biltvrj dramace Tig 3 shows that the dcjjree of edema does not 
effect the pressure elevation due to demerol As tlie edema and resting pressure 
love! dicnastd VMth T tube drainage, the height of prevsuri. elevation from 
dimerol remained the same This means that a patient with biliarj colic from 
Inc k pressure as a result of obstruction due to n sionc or edema is not, so far as 
bdiarv dviianiics are concirne*! made worse lij d»merol In othti vvords, if a 
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D mciil Ii lut w w foiiml to iiK'm'jo tlic >.inMu ilreadv prodiicLtl 

b\ a <1oM of codiiiu (lii 4 ) nimerol nfter morphine was 

found not to hIum tin sinsni (I ig >) The pDiliitpil In demerol was 

nffuhrl' lut tnih hrull' iclieiotl In eitinr inlulitions of imil nitrite or in 
tr'iicnous iiij<<tim of tl eij Inllini with itlnltimlmmint (amiiinpJnllme) 
(I i„'s -> 4 'i f) 

Two p^tuIlt^ c^l enen III it^picnl ittnl of bilian coin with nui-seiaiil 
(1 impins ri?ht upi'cr qindnnt inm followms ndminnti ition of demerol al i,t 
t -ri n «».« ^ j jutrite ml ,) 

r (Fir 2i 
Mfli found If he 
r mere iseo .u. 

iiieiLt i*"- “> p ^ this 

(Fi" G) ChoTinsiottrains taken fi\c to thirtj minutes aftoi. mtra 
musuihr admmistntioii of 10© w" of demerol repeatedly demonstrated these 
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spasmogenic qualities of the drug Relief with am>l nitute was uell sasualized 
(Fig 5) The pain threshold as dctcrmmeil bj perfusion pain levels was 
regularlj raised bj demerol its action m this respect being intermediate bebieen 
that of morphine and that of fodeme In other words it docs not produce as 
much spasm as morphine but it does not relieve pam quite as well either The 
onlj side effects noted with administration of demerol mtramuscularh were 
perspiration and slight dimness These were found in lOO per cent oi the sub 
jects studied 

CONCIA,’5lO'« 

Demerol is not the answir to the quest foi an ideal spasmolitir analgesic 
agent for use m bilnrj colic and i>ostoiiei~itnt biharv pain It biliarj colic 
IS due to spasm nitroghieiin lu doses of one to two granules uiidei 

the tongue \mU relicte the attaek This should lie tried first in such instances 
If the pain is due to biharv olistiuctioii other than spasm no relief will bi 
afforded In the nitrites ind there will not Im harmful aggravation of the local 
pathologv bv the admiiiistiatioii of spasmogenic analgesic In such an instance 
morphine oi demerol ma\ be civeti for the relief ot this si vere tj pe of pam I oi 
postoperatnt use demeiol is not coiitnin<h<4ted if relief of pam cannot be ob 
tamed In the nitnti. drugs It docs not elevate tlic pussuie above the secretion 
pressure of the Iner (300 ml as had Wn shown in the c ise of morphine” and 
therefore will not teud to produce jaundice If following eliolecvstectoinj, 
biliary fistula is feared or is present demeiol should be used with as much 
caution as am drug wliioh rviscs intrabilian piissure 


SUVIMVRv 


1 Contrarj to common belief demviol has hwn shown to lie a spasmogenic 
rather than a spasmoljtie agent on the sphincter mechanism at the lower end 
of the common bih duct (Oddi) in ten uiisclectcd pUients with T tube drainage 
of the eommon duct 

2 The spasm produced was infirmediatc in mtcnsitv between that produced 
bv codein and that of morphini it wasswffvcientlv severe in two cvsis to produce 
*1 tjpical attack of bilian colic 

3 Demerol wvs shown to incriav, lathcr tlivu relieve nvtunl spasm as well 
as spasm produced hv co Icini 

4 The effect pmlmed bv demerol was reguHrh but brnfl} relieved bv 
anni nitute or flieoplnllinc with cthjlenednmine (amiiiophvlline) 

I Dunerol should bt ijscil with as much caution as the opntes in post 
ohoiecvstectomv pain 
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SURGICAL MANAGEMENT OP ACQUIRED STRICTURE OF THE 
ESOPHAGUS M’lTH ESOPHAGOBRONCIIIAL FISTULA AND 
BRONCHIECTASIS OP ENTIRE RIGHT LUNG 
Report op Case 


0 Theron Cl\Gptt, MD • a\d IIfrbfbt W Schmidt 51 D 1 
Rociifstfr Mixn 


B ronchiectasis mvolYing an enure lung does not occur frequentlj al 
though It IS not a rare condition Stncturcs of the esophagus occurring as 
a result of ingestion of Ij e arc, unlortunatclv, rather common Acquired fistulas 
hetnccn the esophigus and the major bronchi or trachea are unusual The 
occurrence of all three of these conditions m the same patient Js certamlj re 
niarhahle and presents formidable problems m regard to management A report 
of such a case in nhich surgical management nns successful appears uarranted 


retort or csSF 

t vrKite man So years of age, r«gistCT«<l at (be Uayo Clinic on Aug 24, 1949 At 2 
yens of sge lio had iccideatalW airallowed lye, and o stneturs of the esophagus bad developed 
This had been treated with repeated esophageal dilatadoos and the patient bad been able to 
take a faitly normal diet At the age of 12 years be had pneumonia The periodic esophageal 
dilatations nere not performed during this illne«s and the esophagus became completely closed 
rastrostomy had been performed and all food and I quid bad been given by this route for the 
tlurteen years previous to admission to the clinic Since the age of S years, when the patient 
tad swalloived lye, be had been troutled nith a mild, chronic cough productive of some 
mucopurulent material After (be patient had pneumonia at the age of J3 years, the cough 
liecavoe much asorae Three to font ounces (^0 to 120 c c > ol Ibicb, pumlent, blood streshed 
'putum nere rai«cd daily The patient had never been able to work Clubbing of the fingers 
had developed after the pneumonia Recently there bad been rather eevere hemoptysie The 
patient had noted that it the feodmge given through the gastric stoma were too thin or if 
thei nere too large he would cough up some of the food that had been administered A diag 
nosis of 1 ronchieita® e of the nghi long and of a fistula between (he right bronchus and 
esopl igus had lieen ns 'e el vnberv 

Oa physij-ii examination t! e patient was observed to be a tall, very Uuo, white man, 
icigbing only nu pounds (49 9 bilogrnmsi There wn« ox-—- * ‘ ’ f 

dest and the loteisp-ires were narrowed T • . 

IS coarse rMes were heard on an«eiiJt , 




c stoma, with lube in 
iiUiotnen Thysieal e*sn ma* oc — -- * 

The conrentratio 

count was H 600 per , • 


» Xvwled Nil. Ih* Veil ■Wfqvei pwil sA IV* 


lood The leucocyte 
The sedimentation 

raie was o_ mm iii » u iiMi; i^suniiiuitiona of spuhim for acid fast 

Vm«. .cEslm a, ,„ppa™i,„ 

, 1 , I 

saccular bronchicctxsis of the ngbt Wg There was a small a 
in the l eft base In attempt wa« male ti 


puhncallon Mur M 1 


of cvlindric bronchiectasis 
the upper part of the esoplagus with 



220 


<5UIICFR\ 


4 Kucher, I Znei haello voo I>ohalln<uel t Klin ^^phQ‘chr 19 bSS esO, 1942 

>, J 


■ *34 

8 Bdtterman K C , anj JIimmeKI vli C K D mtrol— Ne« S^Titleti XnalRe^ic Retie v 

of Hi Ire cnt Malui nnl Coni in* n Will Morjliae I \ M A 122 2.J‘‘’C 
1943 

9 \n«linBer K J lleiicrol, Corresj on lence J \ JI A 132 4144 1946 

10 NVieJor, H Mliction to Mrperi line I{> Iroel lurile (Demerol llydrochloriiJe) J A 

It A 132 lOCC lObJ l^lb 

11 r “ hgr 


1014 



SURGICAL MANAGEMENT OF ACQUIRED STRICTURE OF THE 
ESOPHAGUS \MTll ESOPIIAOOBRONCIIIAL FISTULA AM) 

bronchiectasis op entire right lung 

Retort of Ca^e 

O TnriioN CL.<t.(-rT. H 1 > .* and llrantST ^Y Schmidt, 11 1) t 
Rochestfb JIinn 

B ronchiectasis mNoUmg an entire lung does not occur frequentlj al 
though It IS not a rare condition Strictures of the esophagus occurring as 
a result of ingestion of IjC are, unfortumteh , rather common Acquired fistulas 
between the esophagus and the major bronchi or trachea are unusual The 
occurrence of all tliTtc of these conditions tn the same patient is ccrtainlj re 
markable and presents formidable problems in regard to nnnagement A report 
of sueh a case in whiHi sin-gical mmngcinent wa« successful appears uarranled 

RCIORT 01 CSSE 

k white man, 2o years of age regi'UreJ at tlic Mayo Clime oa Aug S4, lPf6 At S 
leiri of age le lia<l occidentally swallowed lye, sad a stneture of the esophagus had deeeloped 
This had been treited with repented esopi *ic<^l dihtations aod the patieot had been able to 
(nk<3 a fnriy tioro nl diet At the ago of IS years 1 « had yseumoma The periodic esophageal 
blatatioas were cot performed during this illee«s aod the e«oph'igua beenine completely eIo*ed 
Oastrootomy had been pcrfornud aod all fool and liquid had been gircn by this route for the 
thirteen tears previous to admission to the clime Sim^ the age of 2 years, when the patient 
I nd siiollowed lye, he had Wn trouble! with a niild, chronic cough productive of some 
nmeo]uruIent maternl Ifter the patient had pneumoaii at the age of 15 year«, the cough 
tiecanie much worse Tliree to four ounces (OO to 120 cc ) of thick, purulent, blood streaked 
«pututn were rai^eij daily The pitient had never been ai le to work Clubbing of the fingers 
tind decelop^l after the pneiiiuoaia Becently there bad been rati er severe hemoptysis The 
piiiient had noted that i/ the feed'ogs given througb the gastric stoma were too thin or if 
U «v were too hfge he would cough up some of the food that had been administered A diag 
nn*i« of broncl icota^is of tJ rigll lung ant of a fiAiula between the right bronchns and 
e-' pi npn ha 1 been nn le el<ewtvete 

On ph)«ienl eTjmimtion the Jitieof wns ob«ervetl to be a tall, vers thm, white wm, 
wcighmg onU 110 ptmn 1. (i<*9 There wis uo expansion of the right site of the 

p| «*t (in 1 il e inter«iif,< were mfvowe! T1 e ngt t site of the cbe-'t ivas dull to percnssion 
■ rales were tieard on ou^’ajtatmn There was maikcil c(ul bing of the fingers 
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A gastric eioma with tub* m ylace, was noted in the teft upper part of th^ 

ount was H 00 Icocofyte 

. The rediwentalion 

' Aeil rAxaininfltions of STutum for acid fast 

I anil, gavi negative results Kocotgeoograrqs of the chest revealed an extensive wippurative 
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cl\ovtt \sd '5cn\uirt “.uruerv ior STRicrURr of jsophail'? 




to estabh'Ii deliiiitelv the lo atiou ol tl»- fistttl-t The brinchua was sererea « e h ng removel 
and the stump of bronchus cIom^ 9 »ngl« of inUrruj to 1 silk suturet 

Delow tie Vrel of *1 “ 'tfs e<opliaRis appeared nornnl exlernjH' 1 ut ul en its 
lumen was opened «e\eral short Mrwtttrcl portions wcrt «I served a ureteral catheter could 
be pas ed into the Rtomacli hoxerer t. cxsto«cop « i» msertel through tl e ga«tne stomn 
and the end of the ureteral esthelM v.\-» piekesl u; anl broug it out of the «tonnch tlirougU 
the gastri stoma T1 e esopl agus al«ve the btoiahus «ns so scarrt 1 an 1 fil rotic that it coul 1 
I arllj be retogonel A lumen wax fount *oaUa anl n ureteral cat! eter pa«sej up tow ir 1 
the mouth An e^ojl agovopt %.nl tlus eatl eter w »« picke 1 up and 1 rouglit out 

i( rough the mouth \ strong 'ilh fiaWiws «xtnre na? sttaclel to lie ur teral rati eter an! 
one end was drawn out tl roug5» tie nootU tie other out thro igh 11 e g [■•trie «ton a At tempt 
was then made to rej air the n% o./tl as po ajt le v.«h \leuti\ Vmg used to coscr 

the lefert* Tl e bronrhial 'tump vka% *1-0 coxeiel mtli jleuro T1 e oi ration rwjuire 1 about 
four and one hall hours T1 e patient nos giten J WO c < of blood during the 0 | erati n 
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Bronclo-opi- h,, i»., formal ,, th, ^ ^ ,^,arion A larte a 
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(Fig 2) «i,„re i-rmanrik. u. ^ K the first seion nl s U-ing removed 
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CL-M.FTT \ND CCIIMIDT '-I RoFR\ FOR STRltTr«F Oi EsQ! HAGUS — ' 

when the fistula between the csophngns and nglit mam bronchus de\ eloped, it 
liad not been noticed before the attack of pneumonia tvhich occurred when the 
patient uas 12 jears of age, but it tins apparent soon afterward We believe 
that the deielopmcnt of the fistula maj ha\c caused the set ere pneumonia that 
occurred in the bronehiectatie lung The symptoms of bronchiectasis had been 
progressiie since the deielopment of the fistula and mas ha\e been due, in some 
part at least, to nspiration of food into the right lung when the feedings through 
the gastric stoma were too large or toolwpiid in character 

AVc had hoped that wc might be able to get a string tlirough the esophagus 
before attempting pneuraonectomj, but thw was impossible, if it had been 
possible the operation would line been somewhat easier than it was The extent 
of the csoplngenl stneture and the involiement of the upper part of the csoph 
agus almost to the cricoid cartilage precluded anj attempt to excise the stricture 
and re cstiblish eioplia-rogastnc eontimiitj hj bringing the stomach high m the 
chest and anastomosing it to the upper part of the esophagus according to the 
method reported In Ka}’ and bj Sweet* This would not haie been feasible 
in anj e\ent because tl i right lung was completely destrojed in so far as re 
spiratorj function was concerned and an operation through the left side of the 
cliest could not he considered After careful consideration of the "hole problem 
we felt that our oiil^ clnnce of helping this patient laj in performing pneu 
noncctomv on, the right side and m attempting, at the same time, to repair the 
tsophsgeal fistula and to nopen the stnetured esophagus, if possible The 
magnitude of such an operation w obsious As we anticipated, it was a difficult 
procedure throughout \Ye were gratified that wc were able to reopen the 
stTictuTcd csophnnus and get a silk ihrcnd through from the mouth to the gastric 
stoma so that dilatation of the esophagus could lie performed subsequent); 

A stncturul CNOphsgus tbit can be re utilized as a tube to consoj food from 
the mouth to the stomach wiU function far better than an artificial); made 
csoplngu-s or an csophsji^sstnc stoma made after esophageal resection Un 
complicated cicatricial strictures of the esophagus can almpst alwa;s be managed 
by dilating the stricture oscr a previousl; swallowed twisted silk thread If 
anything will pass the stnetured region thread can be swallowed If 15 feet 
145 meters) of thresd are swallowed at the rate of 1 foot (30 cm ) an hour the 
distal end will Iwcomc inchored in the loops of the jejunum Graduated Plum 
met dilating sounds can then be used to dilate the stricture the tbr^o i — 
ns a guide If • 
will be nccevsai 


the stonnch b; ^ i itsiiit ixmgic and csrcfull; introducin" this 

lK,n„DBf the threaa »ti.l <irr, ,1 mtt through the gnsltic stoma At other times 
flh.r' r h t ’ 'T ; r*'"' « « retr„graJe 

ot ,h 1 v'"" fttough the 

The 1 isk of these proeeilures „ ,aiiall and the results are esecllent One 
eoaeem o! our, ,u tho partiettlar ease ua, trhether or not a repa.red esophagus 
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if 1 npuii i luol II 1 ^, lliorncoi It*Ij i I lilemt* I tli ntnaimni. j Icural spacP On I'Ot Ji , 194»i 
proi’TOS'ine cMatution of ll e «i {) iif,u< mstitutel I y j a«<iin" dilatori over tl e sitk tlirca 1 
tint linl Inn Kft m ilnee in tin c«oi]iacu< The fir«t (Tilattfion i«rforne<! «iih a 22 

iriiieli souni onl 8ul “(’fiuentlv Iirj^r wJunU wcrt n«« 1 Tlie envitj' enu« d hj enipjems 
betnme oUiterali J rupi llj nn 1 wtn eunpktely I mleil on Ian 1«, JP17 On di«Dii!''al of tli« 
f ntici t llie Cl il iigu' lind I im dililcl up to the siM of d 3t FrincH eounil and tic palieat 
wn« nllo to all liqui in nn I ooft fuolt mtJiout diffieultj (Iiff 3) lie 1 ad no cough 

Jfo ha i Camel luicht «rI ffc gen mf innlition ony evrcIJenf Esopliacciif dilatations were 
continual I y local j 1 j’lcmns Th jali nt i« now able to work ft r tl c fir«t time in In life 
an 1 i« cmi lo)r 1 full tin e in « grocers at re 



. ■> Vnik-iruncc ot Che e^oiitiague •tier tIo»ure of the It'tula ant froitre'ei'e e»ciBlin#e’* 

v"* lilatations 


OQMMFNT 

From tlic Inston in this cist it seems likch ihtt the hronchicttii'is mat 
haae origtnafcil at the lune the be was accidentally st\alloa\ed Possiblj some 
of the he was aspirated into the nght bronchus setting np on inflammatory 
Tirocess there, or some gastric contents maj hare gotten into the tracheobronchial 
^ diirin" the aomittng that nndouhtedlj folloarcd the swalloaMng of tlie I'e 
tree * ’’j ^ears old such an etiologic factor seems reasonable There was no 
mstU of coiigh before the time Ije «as swalloteed \\e cannot be sure jnst 


RESTORATION OF THE THUMB 
Bs. vntvtios, Pi vstic Rfi «r, x'-d PRO^Tll^sIs 

Artihr .1 B\h-k\, MD, Nfw VoRK, X Y. 

TN DESL'RTBlXn losses of tlu« OnimI» leitam tcmi<5 me tiscfl. perhaps arhi 
1 trarih. and )t miRlit he well tlunfon*. t« «kfiitc these ttims at the ontsit 
\ ?o« vs ovie that imohcs Jio more than the distal phalaiiN A iUhloUil 

,n%ohes approMimteh both phalanges of the thnmh A Mai lo.s means 
tint not onh nro both phal hums missuiff. hwt lliat all or most of tlic metacarpal 
of the thumh n also absent 

1 \RTnt HKSfs. oc Tll» THUMB 

Oee.isioiialh the amoniit of thnmli loss is s,) slight that opirativi lestoia 
tion n not jiractical Mitch nioie fmiiieiit arc cases in nhuli tlierc has been a 
loss of the distil )dubiii\ Mlmh hts luaKd Mith the lenmatum of ati adherent 
s(ar over tin stninji In repaiung sn<h a csmditn'ii. tlie surgeon is nsnalh 
forced to choose Ixtneeii lengtli of fiiigii and piescrtation ot liiglilv sjieinlircd 
soiisition It IS possible to lingtluii the fingc’r l»\ nlilizing n flap of shin, but 
if tins flap IS taken from a distant tegion (that is not the skin of fiiigoi oi 
palm) althouitli III time it ndl develop piimati stnsitiou (licit cold pressuri, 
pam) It vull never develop sioreognosis (sec Fiss 1 to 3) Stcieognosis (he 
Iiiglilv ichind iieieeption which enables one, hv tuiieli alone (o distinguish and 
undirst.nid the form and nature of objects night will be called the ‘ eves ’ of 
the fingiis It Is dependent upon specialized touch eorpiisclis presint in tin 
digits and the pihn The pulps ol the thumb and fingers, cspeeiallv tin* fiisl 
two fingers no rielih supplied vvith these* corpitvbs but thev are lacking in 
most skin an is of tlu boih Thus it the tip ot a thuiiil) or finger is roplaciil 
b\ a skill grift or flap from a distvnt an i, this fine p< Jception ein iievi i di veloji 
\ piilnl loss of tlu tlmmb which Ins healed with seaiiing on tlie distil 
and lulmir isjnds eif tlu ampiititioii sttimje then fore constitutes a tioubli 
soiiu In such instances I liclievt it is ill aiUiscd to attempt to replace 

the tip with a tlie gi ift oi j distant flip (koasionalh fli|)s from the palm 
ot the liind itself niv\ Ik used sucecssfulU to leplice a itiissing finger tiji, but 
wliefi a thumb is mvnUid this is nsinlK not feasible because of the difileultv 
lit ohl nniiig skin fnun tbi hvpotheiiar emimiito or base of the pilm It is me 
iHltef ihit with rare cMiptioiis rt is a«1visih1c in sueb a ease to sborteii the 
lliiimb ind to usi till normil pilmir skin to rej'lirc tlie seir and cover the 
distal ind eif the thwiiib stwmp This mi\ iicn lueessitite shortening the 
thiunbrnil 

(boastonalK oiu eiiunniHrs an iiidiMiliial who has siLstaund a partial or 
subtotal loss of the thiiinh and whose rneUx finger althougb iveissessing neirmil 
sinsation, is fiin(tionJcs.s iHcanse of bone joint and tendon damage In such 
.1 ease the end of the inde^ fincer inav lie transplanted to repair tlie tlnnnh 

nis-rUr.! for rublkiti n Jun« 4 l»l» 
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would witlistitid the tniimi ol isapliaireal ddntion Thi'i eon<*cm i)ro\eil to Ik* 
unncccssirj stnec tlu pnfiint stwxl Ihediintions \frv well 

^\e were not sur|iri<ied lliU miinciiiii dc<elfij)e(l It would hate been 
iiiinrknlile if it Ind not iKtunul A\c hul planiud in am etenl to pciform 
thoi uophstt, situe tre felt llm would result in eonsidenble siipixjrt for llie 
csoplnttus so tint niiiliiii of tlicesophir.il’tdiiniudilil it ions nn„*lit he iiretentoil 
The iiostopcralne itsiih lias Iwu excellent Tin p iticnt is able to swallow 
most foods The gistiu slonu Ins not Ixvn tlosid hut all ficdm^s an taken 
in n nonml nnnnor The inticnt iKompletcIt relieved of cotuli hortlnflrst 
tunc in Ills lift he is iWe to work 

horfntnfch jitol Icnis of this kind do not oeiur fiiciin nfit It ts ^'r itif'iiiJ 
lint ndtaiicis in llioram sur^rt Ii ite iindt it possible to Inmlli i>iol lenis of 
this iinKnitinle 

Kin lit NCI'S 


1 Kn» I U Sure esl J(«on» of lie J «ojlifltus N <<n m nn \m' T! orseif Cenier 
Si lifrrt 21 H J 191* 


, “iRCCt 1 ! 11 Sut total f •ophaneclon > M ilh H 1,6 Tnlrnlt rjcic EiopI go*tric Vna* 
tonioi « 111 the rreitfmenf of f«en»iie CK»tri lal <)H teralmti of t/io Etophagu^ 
Sure (Itaer tL Ol <t 83 41*12 J ‘le 
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(see Figs 4 to 10) I had the opportanitj of earning out such a ttansplan 
tation in the case of a joung officer \ilio liad sustained a gunshot wound of the 
left hand • Tlic projectile had shattered the di»ta\ portion of tlic thumb and liad 
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tube of slvin Us cud eonsisUn^ of the mde\ finger tip ^itb Us phalausi-al 

boue duiti! \esst.1s and iipi\« Al th\s first oi>er-\tion the distal end of the 
tluimb stmnp was frvshened la doins i guillotine amputation throush the distil 
joint The distal end of the Imne of ttie proxinni plialiii’c itself was not dis 
turhed The long extensor tendon of the tluimh was identified The finger tip 
was then niigritcd to tl c tluimh %tiunp and after uniting the extensor tendon 
of the index finger with tlM of the thumb tht. lemimdn of the suturing wfus 
earned out as shosMi in f ig C 

I should lihe to tmiinsizv. at tliK tomt tint the tendon sutnro wis not 
cirrud out with the idei of mtoiing motion to this tnusplanted finea tip 
but foi ths piuposc of stibiliniig tbe joint 



Ik'::;! ■‘”3v:;';;hL;'{i'T^'r Jnai 

tlniml, «, tl. ..r.o'„7Z’.L‘l,"v fmw" tT"” 

.0 .00,.,,, „ o,„„., r, poJ'l:;";:,'"”:,:”: 




FIc 8 — Tlie tliwrnb a« •• »ho pfiici or the (nrtrx flnff. r sr^rea 

.Siiict till'* mill's finger » IS pi lotit illt u!>(ks> jt «ds (leuded to trauspldnt 
a portion of it to the thamb to mricase the uscfulntss of tlie thumb All open 
twe prouiltiit'' Mire cairied out under local anestiusia procaine 2 per cent 
U the fu‘-t opu limn a mtddorsal mrision was made on the miles finger from the 
Tiioximal to the distal finger joints U thin inewion nos mode the estensor 
tendon nas refleet.d to one side and the digital iienes ond sessch uere pre 
d The bone', of fhi proxunil Ino phalanges nere fileted, thus leaving a 




B\R<!K\ B|.STtmmo\ OF THUMB -'5’ 

In Kushk’s case, immobilization was mamtained for about one month Hon 
e\er ten dajs postoperativclj , pressure was applied to compress the plantar 
circulation and force dependence on the finger circulation One month after 
the first stage, the second stage was earned out The remainder of the toe was 
divided, the flcTor tendons united, and the skm incisions closed 
Sit technical details recommended hj Kushk are 

1 A plantar toe pedicle is aihiscd because the plantar arteries are better 
dtseloped than the dorsal The patient will also be more comfortabre if the 
finger IS placed oi cr the toe rather than under it Both plantar arteries should 
he preserved 

2 The levels of the periosteal, tendon, and skin sutures should not coincide 

3 The periosteal cuff formed on the phalanx of the too «ill facilitate better 
contact and immoluliration of the Ixines 

4 The plaster bandage should be applied from the shoulder blade down 
ward covering the upper and lower extremities on the side of the operation 

') The pedicle must not be severed too earlv 
C The recipient must be ktpl warm 

I have had the opportunu> of transplanting the toe onlj once, and m this 
jiarticular case the result was not successful, because of three factors First, 
the apposition between the finger and the toe was not close enough to fulfill the 
requipcmcjit of primary tissue contact Second, the carlj stages of immobiliza 
lion caused the patient such discomfort and she was so restless that there was a 
slight distarbancc of the contact Thml, l»ccnasc of this discomfort the pedicle 
of the toe was severed perhaps too carlj, on the sixteenth dav 

siniTOTvi of THF TnUMB 

In subtotal losses of the thumb where there remains a mobile metacarpal 
covered with a good sear, and where the patient is able to grasp, surgerj maj 
not be iKCcssir) However, as a gvncral rule, the prehensile function of the 
hand is much improved if the web is deepened Tins maj be arcomplished quite 
simjit\ bv the Z plastic operation, with transposition of flaps 

If conditions permit, subtotal losses of the thumb ma^ be repaired bj 
migcaiion ai another finger, as desenl)cd previously It is essential that such 
.1 restored finger have sensation for without it the finger cannot function ef 
ficjcntlv The skin will Wcome atrophic and mav even ulcerate A restoration 
of this tvpe should therefore jilwavs include nerve transplantation and suture 
rhibngtzation of the thumb metacarpal is often verr helpful m aiding 
the prehensile function of the llmmb This maj be brought about by using 
either a flap or a free graft Mv own preference is for a flap, because a flap 
will permit the use of heavier skin, which will be more durable than a free 
craft Figs 11 12 and 13 show a ease of this tjpe M hilc it is desirable to 
ohnui ns deep a web as jiowihli muscular attachments sl.ould not be sacn 
fiecl If thri Imvc alrca.h been dsmagwl n tendon Iransphnt to »,ring nlxiut 
oppoMiion as descrilied bv Bunnell, is advoiated 
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fir distill) as possible so that the new growth of axons would be as short as 
possible At this same opemiion the digit'll arteries m the pedicle of the in 
dex finger were tied off in onler to compel the finger tip to dome its entire 
circulation from the \csseh of the thninh It is no doubt possible to scser 
the pedicle at this stage, but 1 prefened not to do so in this instance In 
approximateU fi\o weeks the pititiit deielopetl a good return of sensation in 
the migrated tiji Tins sensUioii was of course, assocnied '*s coming from the 
tliiunb tip 

The third operation was |>crfoimid about six weiN after the second At 
this stage the pedicle of the index finger was soicrcil and the flexor profundus 
tendon of the index finger sutured to the long flcNor tendon of the thumb 
Ifcrc again it is emphasized that this was iloiic for the purpose of stabilizing 
the joint and not with the idn of guing motion to the finger tip Fig S sliows 
the result obtained after the trampl'intition Figs 9 and 10 show \ raj views 
of the finger before and after the Innsphntotioii Tlu second metacarpal Imne 
was trimmed down aftei this later x rai pietiiic was tnktn 

^\ hen last seen in Iiine 1946 this p'llieiit h id a stable useful thumb witli 
good sensation 

I bclicvi, tbal a slight variation of this metliod could be used to obtain 
a movable joint In onlor to do Ibis the joint of the uuIlx finger with the distal 
pirt of the middle plnhnx would have t« lie transplanted after ablating tht 
proximal half of the middle plnhnx an<l the enliio proximal jihalanx of the 
index finger Thumb amputation would then In earned out through the middle 
of the proximal phalanx After migntion and boin iiinen Ind taken plux* 
tendon transplantation could be carrieil out 

This metliod could ilso iivd to Innsidant a linger from one hand to 
the other Nnturallv me would hesitate to sacrifice a normal fingir m order 
to rcionslniet a thuml hut in tin ease heu lejortcsl the index finger was use 


kss 

Traiisphnlation of the toe as substitute for a fin,.er following the method 
uf NKoladimi is aho a procedure winch under certain special conditions might 
he attimptcd KusliK reported a successful case using Nieoladoni a procedure 
The operation is best performed under local anesthesia A transvci'se incision 
made across the stump of ibe finger and its extensor tendon isolated The 


distal end of the phalanx is exposed and the periosteum remosed An incision 
IS made at the base of the second toe (the one ccncrnlh u-sed), and a skin 
flap formed after div idiiig Imth dorsal interosseous arteries The extensor tendon 
of the toe IS mused jiroMmall) as far as possible A cuff of periosteum is 
turned back distalh for about 1 cm from the point at w Inch the bone of the 
toe IS divided The distal end of the bone of the toe pi ahn\ i« dislocated into 
the wound and approximate*! to the freshened end of the bonj stump of the 
finder The periosteum of the toe is sutured to that of the finger thus helping 
In maintain the bones in contael The extensor tendons arc then sutured in 
.,«i, n fishion that tl e suture line is prsiximal to that of tl e periosteum The 
^ Onr. nf tl e toe IS then sutured to the skin of the finger and the wound 
rfoid on the pnltn" 

A plaster bandage » then applied 
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pro<lho«l< i» net to be confu'fil with one 
|h'( (he pitoijr tip of (be thumb i« Bllchtl) 

pjr 17 
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TOT»I lO-»'.F>» OI TUP THUMB 

Total loss of tlip timmb inelii(1iii„ loss of tlie mctinrinl reduces the cf 
ficiencj of tile hand b\ api>roximatch 40 {wr cent Such a Innd lacks opposi 
tion and therefore eiiinot ler/oim those functions Mhich nfiuire prehensile 
mocements On the other Innd it is sometimes nstoinshuu' how- much dex 
tenh n jntient who has lost the entire thumb mis dc\cIop Some patients 
thus do lot wish to haie am surfers done tior do tlii desire a prosthesis 
The simplest form of prosthesis is Insn dt\ somewlnt similar to the ‘sail 
or s pilm Although the siilnr s j ilin was not (hsi^iiid for prehensile move 
nients it tan oisih be seen that if the pdmar |u>rtion is clon^iifetl tl e finsrers 
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Surgical restoration for totil loss tof tlie thumb m,ij be accomiilislied m n 
number of ^^n^s Tlie presence ol t\cn n small provunal portion of the meta 
<arpn\ in Inch has iwoluhtj. Rtejllj mcTfases the usefulness of the surgical 
wstoratum It nia\ sometimes l»c possible, m ristoi.Uions whore the entire 
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imj ilex upon the post for grasping The simplest tipc of prosthesis which i\o 
haic used consists of a restoration made of acrylic resin witli its distal cod 
sliglith roiiKhcned to prL\ cnl slipping and made sinth a sort of bracelet arrange 
ment to attach tlie pinstliesw to Iht hand Tins thumb jirostlicsis is shoMii in 
Figs 14 and 15 It is of coiiise n work prosthesis not a ‘ dress’ prosthesis 
Its effcctncncss is dircctlx relitwl to the pstient s desire to use it Those pa 
tients uho Inic hid the desire nnd the persistence to lonni to use a prosthesis 
h ISO found it sen helpful (see I igs 16 to 19) In this conneetn ii it is well to 




Mg 21—1 Tie p«R fori -r H O e Irll u«>l ( pr«D^ri (Ip dunnr The ‘trill H 

1 srked off in centimeter* II cuts <»n»> al tie enl ani tt ererorc cannot become entingled ’Mtn 

note that it is not smsc to urge o patient to hast t piostliesis nude On the 
contrary it is best to csjilain circfiills and honestly the advnntages nnd dis 
adiantages of the mechanical dciice tikI at the same time to point out the 
possibilities and limitations of snrgical restoration of the thiinb The patient 
who l'5 permitted to mshc Ins own cl oice is much more satisfied with the result 
and much more inteicsted m developing skills thin the pitient who rcluctantlj 
consents to correctn e steps urged bj the surgeon 



;\nSK\ RESTORATION Of THUMB 


Surgical restoration for total loss of the thumb maj bo accomplished m a 
number of Mavs The presence of cacii a small proximal portion of the meta 
carpal Mhicli has mobilit\ greatU incicises the usefulness of the surgical 
restoration It maA sometimes be jiossible, in restorations where the entire 
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mctncari il h f.ont lo pro\ 1 1e motion h\ makin*' a false joint and carrj mg out 
tendon transfer 

If the index fiivor is j resent and if after due eonsidcntioii it js thought 
idMs d)k to list this fnger to repUeo *1 lost thiimb tJefrststej is to i halangize 
the metncsrpal of ttie index fiivii The index metsenr] il is sej irnted from tl e 
third mctnenrpd Int tie stnictun.s of the index finger that is tie flexor 
an 1 extensor tendons tlexessels mil tie nines a if kept intact It is neees 




A of the th n b and m dd e fol oh Ing a I nnd srens le 

,, _palniar Vlcv XOle Ihe tbin t scar o er « e rough bonj P oiiiln«nc*< 

•>T —Double exposure ehonlng the range o* mot oi| 
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metacarj al is ^onc to proMtli motion M mikiiiR a fake joint and carmng out 
tendon transfer 

If tlie indcK linger is pristiit mcl if after tine consideration it is tl ought 
adiisablo to usi this finger In rephee a lost tl umb the fil^t step is to jl alan^nze 
the netaearpnl of the index fiu«r Tl c index nictncaipol is sci irated from the 
third metacarpal but the structures of the index finger that is the flexor 
and extensor ten Ions tl e xess Is md tht nents nn kej t intact It is neces 
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metacarinl is gone lo pro\Ml^ mofion M mating a false joint and earrjing out 
tendon transfer 

If the index finder is present and if, after due considcntion it h thought 
adiisahlc to Use this finger to nplnce i lost tlinmb the first step is lo pi alangize 
the metacarpal of the ind«x fiivir The in lex metacarpal is separated from the 
third mctacarpd hut the structures of the index finger that is the flexor 
and extensor tendons tlie xoss»K and tin neries are kipt intact It is iieoes 




BESTORATION Ot T1IU3IB 

of the thoml, and oo rotated that the ...dee finger is plated the 
position of opposition At tlio same time the mctoean'al should l,e shortened 
In tho^e cises where it w*»>i comnlercd dcsinble to provide i tliumb that 
IS simili in iinmoiaMo post m the position of opposition nc haio used a pro 
eedure nliich is irell standinlited An aMominal tniio pedicle is prepircd at 
the first opcntion • At i second operation one end of the tiiiic is mignted 




rtf SS — rootoptrallxe {rpm Ihp racial aMa *Her the ImpUntatlon of a straight 

llbUI bone aratt The clett la In line « th the Ion. axl* of the forearm 
. I n* J9 — \ lainar \iew \n attempt la n aje to locate the thumb In a poaltlon of oppo- 


to the tlieiinr eminence It w tlesinWc to locttc the sear m n neutral position 
that IS aw u fnim areas of friction and U'=c Vt a third stasc the T-bdommal 
on! of the lediele ts ''ince the distal «nd of the tube « a terminal 

stmetiire it mat Ik* wiU to eHtnp t tf tie pedicle prior to sevctintr it \ rublter 
t*oiere<l eHiiip shouhl he nj jliid distal to the site at which the pedicle is to 
be divided \t the fir«t trial the clatap js applied imls for a few tninutcK If 
the I ortion of the j eilicle atlnchcd to the Innd do s not become ivanotie the 
pevltclc nm Ik* ehinpetl on weeeevlins dais for loncer periods of time If there 
remsiiis an\ dmlt aloul the rigor of tie circulation it is best to sever tbc 
pedtele parttallv and to ’wait a1xmt one week before detaching it completelv 





s'lry to split the digital iier\t of the indc\ finder from the common digital 
none 11111011 supplies the iilmr side of the inde<c finger and the radial side of 
the middle finger The raw nren lietuiin the mvoiuI and third mctacnrpnls 


<S2»— ' CS. 

jj Spec n cn of the patients hanJwT ting; made elsht month* after the final op r tlon 

ehoitld be coiercd with a flap of skm This flap should be of generous size to 
nn.mit the migration of the metacarpal of the index finger to the position of 
the thumb At a subsequent operation the index metaearpil is migrated to the 



«\BSK\ RFST0R\T10\ OF IIILAIR 


24 S 


The nti^iilatioii or curve of the ^raft shoaUl he designed prior to the 
operition Fi? 20 shows a simple lend pjttem tint is used to slnpe the graft 
Fig Tl shows a \ieg fotmvr (^l) and end cutting dull {!!) 

Straight grafts from the tihia are cut with the turn hladcd rotarj snw from 
the upper part of the niiteiomcdinl surfjet The nmtoime margins are 
avoided \ henw rufnn Innr is used to cut the ends of the ^rift hon an 
nnguhted graft is tnl en fiom the tihi i the iccipio nting snu is used A curved 
graft tahen from the crest of the ilium is nmnnl In menus of i v'ult shnrp 
ehiscl AMien rib is used (piefvrahlv the tlcvtiitli or tuvlfth) it is removed in 
the usual mnniRr using Dovcu rib elcvntois and rib shears 




Tl.c I hruocnt , t till ta,, t„n 
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KrsTORlTION OF THUMn 

The -iiiKuklion or UK%e of llw ^roft should he designed prior to the 
operation Fie 20 ■shows o simpk lead paU^tw th-vl to shape the graft 

Fig 21 shows a i eg former (^1) and end cutliiiR drill {B) 

btraight grafts from the tihu arc cut with the twinbladcd lotaiy saw from 
the upper part of the aiiteronu Inl surface The matoime imrgms are 
avoided \ iuavs lotarv 1 nir is ti-ad (o cut the ends of the giiff W hen an 
aiigiilaUl graft is taheii fiom the til n tin neipiocntiiig siw is tistcl V cuntd 
"raft tahen from the cnsl of the ilmm is nunuod 1 \ means of a wide shaip 
’ elusel Atheii nh is used (prefnalh the elevcnlh ot twelfth) it is rmoted ui 
the nsinl manner using II03 en rib elevators and rib shears 
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SUKrtRY 


\ bone ,.raft !Tn\ be inserted m the pedicle it the third stage operation 
1 nt 1 1 no found it mne d sinllc to iin]lint the lone at a later stage The 
uasuii for this IS til It tin (list U tnd of the tnl e iniv lieil slowh and if i bone 
^nft has I (cn inserted tl irc is i p >ssibilit> that the si in sull break down an 1 





* n ale of a (rnrt'i r o« r* 



enlan‘'er tl t rtsiilt I 1 use liied \aiio is souices foi hone grafts tibial boue 
both stra ^ht md an, iHtt 1 tl i. cinsed poition ot the ili im ai cl finallj a nb 
ft I belie\e tl it tl e an'nilitcd or cwrvel gnft is most desirable and that 
the iliac graft is prctenlle to the tilial since the former heals moie readily 
TheVilj graft hat ao pirtieolai adtaolage 


l!\RvK\ RFST0R\TI0N Oi THUM» 
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The anffiilalif’” or e«ne ol tUt should 1 e de^i^iied prior to the 

operation Fj? JO shows a simple lend i»attcm that is used to shape the graft 
Fig 21 shows a peg former (^l) and end cutting drill (B) 

Straight grafts from the tibn axe cut with the twm Waded rotarj saw from 
tlie upper pnrt of the anteromidml s\ufat% TV\e av\tto«\ic margins arc 
a^ollod \.hea\i lotin him is used to ml tl e ends of the graft Whciinti 
an^whlcd graft is tnhen from tin tiln i the roeipiocntmg saw is used \ cuned 
I ^raft tnhcu fiom tin eust ot Ihc ilium js lemtiioxl hi means of i wide sharp 
’ chisel t\heii rib is used (prrfcrjhh the lUnntli oi twiltth) it is lemored in 
the usual imimer u«ing Doi«n rih elnatois nnd nh shears 
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of opiiositJon to Uie cleft lictwccn tlie inde\ and inuldle fingers (or to the radal 
and adjacent fingers if the index is missing) Tlie post must not be too long 
for in this case it ivill tend to interfere «ith the closing of the fingers Athen 
the post IS of the proper length> the i itient niaj pinch against it with the index 
and middle fingers In fijumj the two distal joints of each finger and raornig 
the metacarinl plnl ingcal joints >\hcn the post is to be cleared b> the fingers, 
the two distal joints art lUxwl first following which the met icarpa! phalangeal 
joints are flexed 

When the iiroptr site for iiiiCitloii of tin. bom. gnft hxs been located the 
drill IS inserted into the earinl Inmcs or into *1 remnant of the metacarpal if 
It IS present The drill is driven down lo a | udetcminiLd depth tins is ctuI' 
•vscevtained fiom the mnri mgs on the drill ns shown m Fig 21 II 



V E 1 1 o«V'<P''rMI\e 01 Tajr shoeing t>« ansuIaVeC tib al Erntb 


The slnpnig of tlie bone graft is exj editcsl bv the use of a simple bone vise 
and power duven instrumcnes (see Pigs 23 and 24) The general slnping of 
the bone graft is done with i rotarv file \U shaip edges arc smootJicd and the 
distil end is csrefullj rounded The graft is then placed m the hone vise 
proximal end upward and the peg former (see Fig 21 ^1) m the rofiiy saw- 
handle is driven down on the graft to form a peg of the same dnmeter and 
length as the drill hole The graft w then placed in the hole which has been 
Tircnared for it and if it fits sitisfactonlj it may be fastened in situ All our 
grafts have been fastened with stainless steel Kirschner wire using a simple 
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of oppcMUon to tlie cleft Letween the index and middle fingers (or to the radial 
and adjacent fingers if the index is mis<ung) The post must not be too long 
for in tliLS case it Mill tend to interfere with the closing of the fingers ^^hen 
the post 13 of the proper Icii^tli the j 'iticnt maj pinch against it with the indes 
and middle fingers L) fijing the two distal joints of each finger and inoiing 
the mefncarpnl phalangeal joints AMicn the post « to bo cleared hj the fingers 
the two distal joints an flexed first, following which flic metaiarpal phalangeal 
joints arc flexed 

\\lHn the jiroper site for iiiMriion of (ht l»ont giaft has leen located the 
drill IS inserted into the earinl Iioins oi into a rimmnt of the metacarpal if 
It IS present The dull h drneii down to a pitditermincd (lej th this is ei-siU 
ascertained from the marl mgs on tlit drill ns shown in Fig 21 H 



hat — Po»topor«ll • » ahovlng (h« anEulat«rt tib si grsfL 

The sli iping of tl e I one graft is expedited by tlic use of u simple bone msc 
and lower drnen mstrumenfs (see Fi*^ 23 and 24) The general shaping of 
the hone graft is done with a rotar\ file \11 sharp edges are smoothed and the 
distal end is carefully rounded The graft is then i laced m the bone aisc 
proximal end upward and the peg foimer (see Fig 21 wl) in 1) e rotarr saw- 
handle IS drnen down on tie graft to foiro a peg of the same diameter and 
len-'tli as the drill bole The graft is then j laced in the hole which his been 
wrepaTed for it and if it fits satisfactonlj it mai be fastened m situ .U1 our 
grafts have been fastened with stainless steel Kirschncr ware using a simple 
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efficient (IcMtc to <linc tlie «nc in under jower (sec tj,; 24 D) Anjontwho 
Ins 'ittcnipted to me the conTcntioiul cg^Wntei tjpc of hnnd drill to insert 
Kiiscluier \\iri in ii simll Imiiic itilizes how metficunt iind hboiioiis sucli a 
procedure < in be ^\ ith a jvowerdrncn desue llic jilneiiiicnt of tbc iiircs can 
bo earned out uitli o ist and precision Two wins ire iisinll) sunieicnt to ho! I 
tbe graft sceuielj The wires arc left in indefiiiiteh Ilowcacr if tbej should 
loosen or if x rij cxnnnmtion slinnld show alsorptinn around them the\ should 
be nniosed 

Tiic skin OQvernig should lie stitimd nreftillj «\ci tbc bone graft and 1 
simple plaster sjilint applied to immoliili/c the thumb and wrist Tins cast is 
remoied after ilwiit three weeks and rephee<l h« i protector ns illustrated »» 
tig 40 Tins prot*<tor senes to immobilire the grift iiid to prcicnt injun 
to the skin of the rcsiorition It must Iw stressed tint the doieloj ment of sen 
satioii in the skin of tlic nstoralion max take as long as a m ir During this 
time the restoration nn\ Ic dann„e<l I'mlection during the intcrsal xxhile 
sensation is dtielopmg is then f< re important and the patient should l>e 
cautioned in the care of the resiond thumb 

Figs 2 *) to '32 show i numlx r of lliiiinli rcstonti ms using iIifTcrent tipi’s 
of lone grafts 

( oni; licatifiii* — In nine cas s in wl leh ibe thumb was restored onli one 
complication diicloped ulceration of tie dtstal end of the thumb before the 
implantation of tlie bone graft Tins w is atlnbulcd to earli seMnnee of the 
tnlie without pro„ressi\e ihm[ ing off of the circulation 


SUMM \K\ VM> « OSCLI sm\s 

A successful luw tcehnupic for restoring the Ihuinh hj means of o finger 
transi 1 mtation and none siitim is picstnUil This technique is applicable to 
(I rtnin spetial cas s whicJi an discii soil 

Othei mctlio Is of rcstoi ilii n of tl e lliumb in e »ses of patti il subtotal and 
total loss nie desciilcl and illustntid The use of different tsies of lone 
„rafts IS discussed A praclinl woik piosthesis is shown 

Loss of the thumb is mj ciipplmg a dis.ibilit\ tint ecerx elTort toward 
restontion should be made In piojurU selected lases a earifullx thought out 
and well cxxcutcd ustoiation xxill result in a marked imjiroxement in the func 
tioning of the hand 
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S TRIH'TUMACIN hisbiin simuii lo l» <■! _'!< U \ihu iii flu Untnient of 
ccrtTin infections while ui otlu-fs its ificcfuciuss i*. slill in cloiil't’ ’ Tlu 
sensitniti of nnnj enrn iie^ Incilli l<i this mw intihiotK his Ini to Hie 
hope that It willlu iisefnl ill roiifioUinj t»i»lMM«l iiHp< fiotis liisifro HcrPnlln 
typhi IS scnsitiM to coiKiutntioiis «il sintiUmiMin n ulilv ohtiincil in tht 
hloofl Rtrinm of intnnfs uouin^ ilnuled doses < I JODdOOi) to lOdflOOO «nit' 
dniU * * In somi studies lh<re Ins nitiHind |o hi definiti impiincnienf m 
jntients witlj iintt t\}ili(>id fcur whil< in oiIkin the cMihim of lienefit is not 
eloir eiit • * Sfixi'tonnein hn hml oii|\ i ti iiisiciit tfint in icdii imr tin 
nitinhi r of orRinisins m f> |>hoi<J ciiin rs* md its iisi m otlii i t' J'lioid sif]Ui1af 
has not Ijeeii reported 

Typhoid ostiomMlilis IS now iimK sun dllioiiah Murjilii in 3919 found 
fhit it oiiuned in imrii D pei uni <>l nsts of fijlmid feur It 

ills lotiR Iieeii run.'nizul* Ihsi icplioul hnilli mn lenniii in the hones for 
rmiiv MTi-s III foje iluiml I fidiiiu of osi<»m><|itis is pnsent In flie ttphoicl 
era Millions tniin 1 thif oiiK i idmil oixntnns wm iffietuc in i nntiolliiis 
fins hsion 
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was resacteJ, anJ a portion of the aljaeent eteninm, which hail apiarcntly biin infcotel 
was CDietted During this operation the chest canty was accideatany entered The wound 
was p'vched open as before The patient was wr^ ill following this operation, but le was 
soon «on%nl«=cent However, the wound did not heal, and it was still draining on ad 
mission to this hospital There hal been no cough, hemoptysis or other evidence of pul 
monatj disca'e , 

I'livsical esamimtion disclool a well nourisUcl man of nbout 73 lears who e onh 
significant findings were confined to the right loner antenor part of the chest At the 
leiel of the anterior portion of the seventh rib there nns a transverseh jlaeed sinus 6 cm 
in length d siharging jiUowi 1 nlite poi Imn'i Infely -upirioT ml niclial was another 
small sinus There were signs of unlerlymg thukenol pleura A jrobe could be pa<='e<l 
through the larger sinus n e Inlly an 1 posteriorU for 4 cm 

Laboratory examinations were as follows Hemoglobin, 72 per cent, while blood cells, 
10,000 Urinalysis was negative Cnltate of the nounl jiclled hemolytic St(rpAjdococci<« 
aarfiij and E 1yi hi T1 e mture of the E tjphi strain was further confirn ed by the agglu 
tinalion reaction The hVidal test was pt.*»ttve for tjj ho«d K tn ft ddutioa of 1 GIO Boeotgen 
examination revealed U at there were ban Is of adhesions nod tl ickened pleura m the right 
costophrenic «idq* Lipiudol injection of the smus showel no communication with the lung 
Stool anl urine cultures were negative for E lypht and on this organism streptomycin 
«en<iuvit] tests showel that inhibition look place nt conceatrations of from OS to 80 units 
per cubic centimeter A eultare taken from ti« uc nt the time of operation after five days 
of streifomicin tl erapi was po'itiae for F typhi 
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I old oMeomyelili' of tlic chest wall 


n.«r adimmslrnliMi wa, begun on N«a C, 1D4G, five days before 

«c .u 1° '"“tmuel uniil N « l<»4r thirteen dais after operati n One half gram 

aAlOOmr"*^ '"•r’uu’eulirlv anl the total amount was 3G0 Gm , 

nftpr i'”"'* ’"J''"'’' ‘"‘‘f “ Of ^Rhteeu dav-. On Nov 11 1946 eighteen 

ir, ,1 z ■" "S'" '‘'-i 

n r»» "‘"'’“K "‘"U and aasoeialrl » nr wire complcteh tin cd tl rough 

,.a '„i "" "r “ "t ' 

file to ten m 1u lie were l -ri ‘ ’ cirtilage* an! anterior bonv enh of nbs 

, , .. eici«e.j Tie right lateral margin of tie sternum was al«o re 
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>>i 41 1 II ' retnaniel m the wound everywhere eveert at t! o center 
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JoO 

T1 0 |o«tojer fui course ttaa eat faetorj Tie wDund draioe i a Jarg an ount of 
jero'angu nrojs Jmlmnl onj the pack eg »aa eompieteiy flmgel on lie £tth day ettei 
oj'cration On Nov CO lOtO nine days |i)stop«rat clj nough gran lat oni 1 aJ apreared 
to n alee packing unnecc*s iry Vt tl at me tie omul was free of j u» an 1 nocrot c t "sue 
Cultures of tl e oun 1 si o M'1 tl at ^ fjif » 1 al «] Bappeare«l b> tl o flftK jo^topernt e day 
nnl had not ret rnol uf to the lay of laclarge No etnb r 2t tl rieen lavs after ppers 




lie latent as folio fd “ tl ouHatptt lo t nter ali for redress ng and 
it >aanofe.l tiat tie nounI had Jealed over eonpletel b Jan 5 1917 fifty five days after 
operation Hy April the vound 1 a I ren a ned rl e I for tl ree months nnd the pat ent 
as eot rely asymptomat e 

LOMilENT 


Keen* in rcMcwuig hit c\teii<!i\e experience utt! lyilotd feter and its 

vequehe concliidod tint tl c tendeno to chromcitt to peiMstent sinuses and 

espcctalh to recurrences are amon>e tie most markel elnractensHes of bone 
disorders following typhoid 

The scnsiUvitt to strepfomstin of He tsploid bacillus i hted from tins 
* ♦ ciKTirpstel tl at the lileliltwl of cure following operation miglt he 

d hi" the me of streptomscin as in the use of penicillin for stajihtlo 
mcTostcljelifs • Bccan^c ot the chron.c.lj of tl „ Icon .,.,1 tl o ptc.oncc 
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of sequestra and fibrosis cure or marivcd improscment was not expetted lutii 
streptomj cm alone During the five day intersal of streptomjem therapy before 
operation there was no change in the quantitj or quahtj of the purulent wound 
drainage and typhoid bacilli were cultured from the chest wall 

SUM^IART 

1 Streptomj cm ma\ be a valuable adjunct to the surgical treatment of 
typhoid osteomjelitis 

2 The use of strcptnnnem m one patient with tjphoid osteomjelitis sug 
gests that it will not replace adequate excision just as penicillin does not 
replace surgery in the treatment of Staphylococcal osteomyelitis 
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CRAVIOSA aNOSTOSI'. 

Tk^nc 1) iNCiiiiiMM, "M I), Dos tin 1) Matron, 1) and 
I niN Ati-\t\piR Jr M D IIosTon AU«s 
fFron the Dfpurtment of Sutgtr^ llttTxwi Iltdtrol Sdnol onJ the \eurowgkal SniKe 
TIr CMlrtn s Jlotpital) 

INTRODLCTION 

jiliiioniulilt wixtlitr or nc<niir«l Hineli iiiterfens imHi 

llnH^tnlt(<l ?io«th «»f Ihi Jmiiiiii limn (iiiniu' tlie fiiM teirs, of life 
re^lllfs jn corr(sjnnnlin(* inteiAmire wijli flic iiciiioln^'ic liiriiH Mhidi 
art eJaljonted diirinR tli< «:imc |>crioi] \ lirjfc srroiip of rlitiieil tiitUics lias 
licon tlc^cnlied cxliibitui,; decrees of cminl clcfoimitv, nmbliopia 

nncl mental defieienct tvhoso common iindcrhin? pTtbolo'»\ is ristnelion of 
nornnl bmn piti'Mli d«c fo prinntiiK fusion of flic crnniil sutures These 
lioin lesions lint lie Rrouf>ctHo/«llicr under iIk (tmi cniiiossnostrisis Al 
fhoiiftli flic cfiolo^t of this cnndiiioii is jxiorK understood ’ ’ the ittinl pafho 
loftic plnsinIo„'t as a prtmarj ineelmiKal distiiihinei of cruiial ,;rowih «ttli 
secomian comjuvNsion or dMortioa of the etnfral ticrtoiis stslcm is goncrfllly 
rceotrnued 

In the noriml luimaii skull the scparalt bones of flic ciliariiim besiin fn 
fuse with one another in the thud >ik] fomth decades of life and arc usuall} 
not eompletch fused unlit the sotenfh or eishth doudes Normallj* onlt the 
suture between the two frontal loncs tmelopic) fuses before birtli or during 

thedrstfew jcarsoflife Oecasionnllv this suture peisists for a loiipir period 

but as such is of no elniieal Mjinifieaiicc 

In craniossnostosis one or more of the sutures becomes premafureh ob- 
literated due presumably fo some inherent mcsenelnmal defect rather than 
to anj known pre or postnatal diMasc pioeess The eoional and saftittal sutures 
are the most frequenth iinohod and me of preatest clmieal sunuficanee 

This abtionual fusion may oecui lieforc birfh or during the first months 
of life During’ the first sis months the hraui normalh increases about 8 j per 
cent m wdsht ami during the first stir 'iltout n> per cent* ’ In the first 
SIX. montli-s uioic fliaii 40 per ••ent and duiiiig the fii-st sear more than one 
half of all postiiat i! increase in tl e cireumfeionco of the si nil iionnallv occurs ’ 
It IS during this first scar of life tlicrefoie that uiirestiicted growtii is par 
tjcalarly important 

TREXTMI M 

Criniosvnostosis 1 ecause of its ineclianual intiiio uid apjiiient lad of 
nrimary patbologi in the nersous eastern sujnrcsts itself as a favorable and 
challen''ing les'on for Mirgieal thcraps \ niimlier of different surgical proce 
(lures hare been attempted to relime the constriction caused hi premature 
ss-nostosis Linear eraniectoms * sal temiwral decompression on one or both 
• l^ecMvclforpublicstcn Nl.^ 13 WT 
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sides* * '* elevation of hr^c bone flaps on one or both sides removal of 
plaques of bone'* creation of artificnl sutures,'* and “morcellation’ of the 
entire calvarium above the cerebellar region'* ** ’* Inve all been eraplojeJ 
These operations have met with a ceitam amount of success in the relief of 
intracranial pressure and probable preservation of function m oldei children 
However during the first monUvs of life these procedures would appear to be 
unsvtisfactorv because of the evtremelv npid rcgrowtli of bone which fuses 
artificial!} crcited defects at this age 

If unrestricted srowth of the brain for an ideqinle length of time is to 
be insured in infants with ci aiiiosv nostosis repeated decompression oi repeated 
creation of artificnl sutures must lie earned out It Ins seemed desirable 
therefore to devise a mcthwl of pmlucin,? nrtificnl cli iiineK similar in distribu 
tion to the normal sutures wlmh have pumatiireh fused m winch fusion 
could safclv It delavid oi imlcfimUlv prtvente<l Suth n means would then 
sustain dnrinj continued growlh the iinmidnle dcoomprtssion obtained at tin 
time of operation 

Theorctioallv at Itasi one should atuiiipt to reproduce as nearlv as pos 
sihle the normal pittcrii of ,:iowth The possibilitv therefoie, of creating nrti 
fieial sagittal and ooional sutiins and jirtvinting tlicir subsciiuciit closure foi 
prolonged periods and | triiai s indofiiiitth lias (onimanded our attention *tincc 
new bone arises from the o«l< r lavi r» of the dura as will as from the iienostcum 
and ovcntualli filK in am <l(fe<t in the eilvaiuim of voiing infants it would 
appear neccssarv to mtisHbicc some suWauce between the margins ol an 
irtificialli oieated suture wUkU would eitlur deh\ this logeneration or jirc 
vent solid union of the ness awd old bone 

form of liviiu tissm intiwbiccil into tlie gap could lead to forinition 
of sear tissue with nsultant solid fibions union in whuh new lone fonuitioii 
tould follow the inv asion of osUol 1 ists from the l>one margins It seemed more 
profitable to investigate ibe possilnlitv of introducing an ineit foreign sub 
stance which would mechaiiicallv prevent the closure <«f such au irtificial suture 
'such a fonign sulistance si ould le well tolentcil bv bone as well as bv dura 
and scilj) it slniild Ic light suitable for stcriluatinn casih shaped and ri 
sistsnt to undcsirdilt ]ihvsical oi ehemicnl changes when biiriid m the bod\ 

ExinnviFSTvi iNvrsTirvTioss 

The prolilein lirst approachetl in the laboi vtorv was to s.t\vds the rcictioii 
of inert foreign sul, stances placed between the maigins of artificiallj created 
channels in the cranium The following siilrstanccs won. investigated 

1 ribrin film ^obtained from the fractionation ol human blood plasma ) 

2 Ovidizcd ccilvdoso gauze (Oxvceli 

3 Tantalum 

4 Methvl nnthucrvlati (lucitt) 

5 I’ohcthvhne (I’olvl)ienc) 

Oliscnations on eleven dogs and sixtvsn nwmkevs are inchided in this 
studv Most of these animals were used for other cspenraental procedures 
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IS well but in no instance did the other c\pcnTncnfs iii\ol\c the cranium or 
Its contents h mjiloMiig aseptic tetlmiqnc midlinc incisions under intravenous 
nembutal were made and the scalp sms rciiccted to expose the vertex Burr 
holes were made m the fiontol region and in the postpanctsl region approxi 
raatcij 2 5 cm to cill er side of the initllme The frontal and postpnnctal bun 
holes on each side w ere cuiim t le 1 1n an ordiiinr> saw cut ma le w ith a standard 
Gigli saw The saw cuts ixen^el 2'> to 30 cm in length The edges of the 
saw cut were trimmel to nghl nii_les In removing anj roUahened edges of 
bone with a slurp scilpil This resiiltcl in a f.ii) averaging 2 mni in width 
Hone wax was us d spiruuK to inntrol hlcetlmg Drill holes were made with 
Q 1 mm dental drill about 3 mm from the lilird edge of the saw cut for the 
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passage of -1 0 silk sutures Two sutures were used i« each cast to hold what 
ever substance was introduced m tie svw cut m position On the right side 
of each animal one of the sdstamts just listcl was introduced into the gap 
On tl e left sidt a saw cut of simd »r length and wi Itli was made m a similar 
location as a control (tigs 1 and 2) The dun w is not opened m anj instance 
The monkevs were all small nlulU fVioocKt ritsus) in good health with 

.1 -reentiou of two animals who died eativ prcsninablj of tiibercutosis Among 

. ,««nLvs tl cic VMS no postoperative infection Among tlie dogs there were 
two instances of superficial wound infection Both adult and verj joung dogs 
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,>ere used Spec, mens were sttdiri uV mteisals sursm; £cou, 32 up to 315 
dojs Obserslt.ons ot the p.oss appeormec rf the forugn substonec the bone 
oeKljui" scilp md undirljing dun »erc moile »t the time d death or sacti 
fire m each case Ilistolooic sltldus itere made ot eross sections through the 
sou cuts coula.n.ug each t„«, ot suKtiuce and thmu-h selected control. 



FlC fMOTlllP^ J )— App^STWt* 


n difin ®t * *** cut T *r« ts 
flsure Illustrates the u aoner lo 
si cha ns'* Contrul saw cut < 


tla^s htiCT lTi««rlltPi» t>l » 
nee of new bona srowth or 
n the left * ea wer 


KfStl 1" 

CoKiroZs — In llit inonJ c\h the* 4?oii(rol saw tuts showed 1 f)n> fu«mn jn aJl 
those csatnined titer IWt days Ot those exumned \eture IDO dijs one at 
thirlj nine dtjs showed no hony fusion one at seicnt' five dujs showed com 
pleto closure and another at nmd\-one di\s showed oiilj paitial bonj union 
The remainm" thirteen toiitrol spetimens ran^inR trom 114 to 3l5 dr^s showed 
solid Ixinj heihna; Ificroseopic examination of the control saw cuts wis 
imde in se\er 1 mstsnees lllustmtion of the hcilmct in 114 class is si own 
in Fig 3 

In the dogs contiot b\*cmiens wert. s\amuw.<l at i>eriods sarjing iroin 
3d to 118 da> In e\in instance then w is Ixns hesling across tic control 
saw cut Iti >ciun„ the henhng wis partieularlj rapid In most in 

Stances in both the dogs and the monkeys the burr I oles also were partialK or 
eompletels bridged hj thin laieix of new hone in specimens csannnetl utcr 
100 da5S 

Fibrin Jdm— hdrin film made from pure fibrm densotl fiom the frac 
tionation of human Wood pjisma lias been shown tn Ingraham Railoj and 
toW' to l>e well tolerated in exienmental animals and in human patients 
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Tlic\ aKo (kmoiistratod tint this film naa cventH 1II3 comidettlj absorlicd TIic 
|)ossibilit\ of ilelajing the closuic «if aitihcial siitnies bj interposing stveral 
(hickiiesMs of filiriit film avo-. thcicforo e\aminnl Tubes utre made bj ivrap 
jiiiig the fibnn film iiouiul glisj, lods of \aiious sizis undet sterile conditions 
The Mali of the tubing Nnrud in thiikncvs aoemiiing to the number of lajirs 
of wraiiliing, iisinlK 1 to d mni At oixiitum the tube mjis slit longitudinally 
niul slipped o\ PI (itio m irgin of the sm ent nsshottninrig 1,A Ituaaheld 
111 position bj two silk siituns, as preiiomU iiote<l Fibrin him was implanted 
111 this manner in three monke\s ami the sjKCimeiis CMimnul after 20T, 200, 
uul 2iT da\s 



(Monk(’\ Vl> — l/i» power pi otomieroKraph (vjoj of ero«» section throURh 
at 114 Js)s Soil! fusion by erase n«w bone foenmion aero<« the sap has laV 


In encli instance tluie wns no iMdtnce of fluid iiid no gross tvideiiee of 
foreign bod> reaction at the time of sneiifiec No titce of the fibiin film could 
bo made out In one of the si>itimcns— tint t\anunetl in 209 dajs — the saw 
out was bridged bi bone which w is ton thin conipnid to the new bone bi ida 
ing the eontiol saw <ut In the othci two S|ic(inuns solid boiu union of the 
saw cuts was present, no difTtrencc between this side and the eontiol saw cut 
being discernible grossly 

Microscopic sections reicafeef no tiace of the fibrin film N'o evidence of 
foreign body giant cells or round cell infiltration could be made out The gap 
between the cut edges of the lione was filled with dense fibrous tissue in which 
osteoid tissue and new bone had formed (Fig 4) 

Concliision— '^Ithoimh several layers of fibrin film introduced into a saw 
cut possibly produced slight dclas in bom union as compared with the control 
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MW cut thei-e was Cbsontiallj »o diffewnct at tlie end of six to ‘.e\cn months 
Thcio wiv no nmi'.nat ti^snc Teiction to tt* fibtMA filw. 

Oxidi rd rcUulost Gnu c— Fmiitz md Lattes* ‘ found that Ox^cel— 
oxuliztd cilUilose gann— intiodueed c\i»eiimcntill\ into fracture Mtvs m long 
1 ones rR\ciita 01 nniledb dclaxert laUux iormution t\m ovnuted onlj when 
tin. '’iiizo was soiUd with wlien \l was uiscrlod not wlien it was (lr\ 

Ih cause of this hmtin • W ms thou ht disinldt lo test this snhstmec in arfi 
heitit siw cuts 111 the tinnn'm t tovsi.\> \ e \tt' 11 cdsoilej Osacct was intro 
diKod into tU ^ap of siw cuts made m the ft itimni of four jnipjncs These 
spLciineiis well ixamniod iii 1 jrti two to foui dais tt this time no f;rr>'-s 
ciutinu ot lesitnat tWxwt ewwW \« Jeinonstratcd 'Ihcn. was no gross in 
thnunatwix ui unusinl foURii I di rmtioii dimonstrahli Thiic irod 
tn le solid hhious nmin wl nli w is ^rcissK is sti iii' is t)ip (>1111 ) wn Jusion 
«>n the cowtTot vide 



r, 0.C,CC1 lire Mill I us,,,, s„, ^ 

soiins filnihsis m 1 n,« oi, ilhrit, lould lio fomui |p,. 5 , 

sl,»„ as r,,.,. ns ,„a, , , - - - ' * 

L ' J" '7 "■ll. a , 

Ctosnn. of artificial siitiins was not indicated 



&URfiFR\ 


2'R 

lantalini — TJic ticmuit taiitnliim lias rcccncil an e\er increasing use m 
siin.irj ilurimr t!u jnst <1<{ idi During >\orl«l ^\nr 11 i!s ajphcntion in the 
closure of cinnnl ikficls \e is ilcsdnpt 1 mt» a stamlanl widcli cinj loicil pro- 
cedure Its iiiortius,s in tie ImmU, ami }>arlipuhrh its toliniUL li\ bone has 
been well establislieel * ’* ” Tnntnliim can Ik? formcel in fliin sheets which are 
mnllcnbk Imt elifiiciilt tei shape eisih at tkt eiiecnlina I ihlc Tantalum is a 
heftss suhstince 0[H pie to \ i n mel o'cpeiisnn 



Jn five inonkejs tonukini » is iiiseitiel iiitee iIk ^iji Kluecn the margins 
o£ a cranial saw tut A piete oi taut iliim i Ute Olj hi in thickness was used 
fashioned in the shape of a t the nuns of wlueli were ipproMmitelj 4 mm 
m width tlie base a little more than the thiilness eif the cranium tint is np 
proximatolj 3 mm This Ushipc*! i ic« e>f taiitulemi w is inserted O'cr the 
lateral margin of tlie saw cut m the maime r shown in 1 i^s 1 /. and J It was 
lielel in place with two silk sutures Spceimciis sterc examined otter 3*1 To D1 
248 and 289 dais 

Oros-s eximiintion of these sjteimens in e\co cisc i mled no eiidence 
of infection or foitign leih rtiction Then was a thin filmi fibrous tissue 
^Tiselonei around the tantalum which did not tontain am fiutd The. inner 
fface of this envelope was smooth and glistening It extcnlcd 1 etween the 
Tntalum and the bone between the tantalum anel the dura and between the 
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•jolt 

taiitalinii and tlio scalp Tlure wa$ no eMdeiitc of new bone formation in Diis 
fibious en\ elope 

Microscopic e\aniinatjon of cio>.s <5ettions tkroinjh the siw cut after re 
nio%al of the tantalum showed the thm, densely picUd fibrous tissue niembrant 
whah eompletelj siinoundeil the tantalum with a smooth, serosa like inner 
surface adjacent to the metal (.Fis 6) Blotwl \tssels were found in the deeper 
laiers of the memhnne At the anodes of the saw cut new bone formation 
had taken place, ivith main ostsoWasts in evidence, but no CMflence of an> 
houe gtowms across the yiap aroimd the tantalum, citlitr on the periosteal or 
dural surface (Fm 7) It ms notid that the incmbiane on the outer surface 
of the tantalum was thiniur than that Wtwecii the tantalum and the bone 




< ondtnton—Thc tolerance of tantalum bj bone and other tissues m the 
Ins been confimied A nonidherent fihmis tissue enielope surrounded 
the metal There was no attempt at new Iwne fonnation across the foreign bodj 
to moac 1h( siw < ul This siilistamt. would theiefore, scpin suitable for 
II „ 1,1, 

micht obintc v.nin, of the Hiulcsjrahle t.ehnnal properties of tantalum plate 
llo.c.o, ,t, to prol.oM, make tantalum a lea, de. 

sirawc substance than others investigated. 
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Tfl) faifum — T1 e ticmc-nl tiiit'iliim hw iwrnel an ever increasing u e in 
sur^cr^ (liiimg tlit pist (IliiIi Duriii^ "Wmld War II its njilieation ui the 
closuie of crinnl delicts was dcscluied liilo i alsiidiid widtl^ cmi]o3cd pro 
codiirc Its ineitntss in iK IxkU and pufKnhrli its tolei mce bone has 
been well cstablisbed ’ " Tantiliim cm lx. /oinicd in tlun slicits which are 
malkabk 1 ut difhcult to shij t t imI\ at the «| cr itiii'’ tal Ic Tantalum is a 
lieav} subxtiiut oj a jik lo\i \ *tnd (nikiisim 


In file inoni ejs. tniitaJum was in titt t into tl c ^ ip 1 itw cn l! e margin* 
of a craiinl sin cut A j ic(c of taut 1 im i late til'’ in m tlncl ness was u cd 
fast loncil in the si aj e of a U tl e urns of wJiich were npproximatelj 4 mm 
in width the base a little more than the fl lel nes-j of tJ e cnnium tint is aj 
proximatelj d min This U sinped pie c of tsntnlum w is insortecl o\cr the 
lateral margin of the •■iw cut in ttemannci shown in tigs 1 F incl 2 It wa' 
held in place with two silk sntmes Siecimens were exaniin d iftci 39 75 91 
24S and 289 daja 

Gross examination of tlesc sjceimen-s in cierj cise renaled no eiidence 
of infection or foreign 1 odj reaction There was a thin filmj fibrous tissue 
envelope around the tantalum whicli Iid not contain an; fl ml Tl e inner 
surface of this envelope was smooth and glstenmg It extended letween the 
tantalum and the bone between the tantalum and the dura and between the 
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There Ma? no grosa er.dcnec of mHamntaloi, or forcun todj 
cent to th» platfo It cneloaotl .n a fibroo, ttssue ^ ''"P' »' f 
same thickness ns that snrrounilm" tantnlimi There nos no nrad ™ 

otlonc The snrfocc of the membrane idiaeent to the plostic Mas nonodherent 
smooth and ghstcnui.. There nos no imosion of the til tons tissue 
oround the plistic bi ncM bone either on tte periosteal or dural surface Tlicre 
fore no brid"ins of tlic artificnl gnp had resulted 



llistoln„ic c\ iiniintion of cro s sections thiough lla saw cut ific i remoxal 
of the I ucitc rocalcd a well defined dense fibrous tissue mombranL complctch 
cii\elopm» the j Isstic in the sw eiit The border adjacent to the plastic Ind 
I smaotli oxen surface There weic smill I lool \esseK m the deeper lasers t f 
the mrml raiie There was no ixilenee of round cell infiUntioti and there wire 
no fori ten hxlx snixt celts ndiiscnt to the ^la'<.tvc. The iwemhTSWc was alunit 
twice as thi k I tween the jdistie m \ the bone as it was over the oiittr surface 
of tie plastic ‘small islands of new lionc formation were seen underneath 
the mcmbniic it the marsiiw of the saw cut but no attempt had been made to 
1 ndjro the cn* o^'^r the surface of the plastic, either on the diiril or periosteal 
aspect (Fig 

( oHchKtoii — T1 e toleranee of inothxl inefl acre late hx bone and other tissues 
of the boclx has been confirmed No eniUnce of bonx fusion across the plastic 
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Methyl Hethacrylale (Acrjflic hetin, Lucttc, I’leztylas ) — 'MethjI metha 
crvlatc, a SMith.’tie plastic, has been sliown lihc tantalum, to be well tolerated 
m the tissues of human jiatienls and csperinnntnl animals ” It has been used 
largeU in tliL nnKm*' of dentil prostlicsts, and more rccentlj m cramoplaslr 
and other eomlitnms uhire i ri,;:d substance was lequirnl for burial witliin 
tlic bodv Jlcthil mctlnerslitc is a tnnspirerit, hiid siihstsnee, which cm 
he cast into desired forms It can subsrqmntli lie moldid to a slight degree 
li\ heating to tempu iturts just liolow tint of Iwiling water llowcier it is 
difilctilt to manipuhte to a«\ lonsidcriblc digue oiue it has been cist m a 
guen shape It is light noiiopaquc to \ r>\s and rt-Iatisih intxpensne Its 
laiU of imdesinblc renitimis in coiitait with lioia Ins been dnnonstrated re 
piitedh, 13 poiiitid out bj \^oolt and \\alUr** 



Ushaped puces of Lncite wcit fisluoned with tie urns of the L 4 
to 5 inm in width and the base a bttle more than the tliic! ness of the ennium 
m the monhe), tfnt IS J to ^ nnn The riicife Ksoff was ibout I’i mm in 
thiclness 'These U shaped pieces of Lucitc were dipp d in watir just below 
the boiling point at the openting t iblc and biiit shghth to contom to the eon 
tour of the slaill Thei were then inserted o\cr the lateril Tmi,.iii of the 
cut as illustrated in Fig 1 F. The plistic w is he] I in i lue with two silk 
sutures' LuciU was insetted in this mannei m two inonkess an 1 tin specimens 
^ere eNamined in 172 and 183 da>s 
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There »as no »ross evidence ol mflammatorj ov [oreian lio4> renctiou adji 
cent to Srnir«,f It wat endoaed m a ilbreos levant envelope of about the 
same tlncknel as that snrronna.ne tant.lnin There vvas no fluid ™ 

vtlone The surface of the memlirme ndjacetvt to the pUstic was nonadherent, 
smooth and distcnms There was no ...vasioi. of the fihrmis tissue ine*a”' 
around the plastic li> new bone ether on the periosteal or dntal surface There 
fore, no l>ria^ins of tlie artifienl gap Md resulted 



Uisiolo’if cMimnitJon of crovs seeuons Ihrou^lj Uk si\'. cut aftti \imo% \! 
of the Ineiti re\calcd i well defined deme fibrous tissue membrane comi'lctel' 
cinclopin’ tlic ilistie in the saw cut Tht Iwrilcr adjacent to the plastic hid 
a smooth e\en surface Then wire small blo<Kl \sssels in the deeper lavcrs « f 
tlio mombntie Then was no «s»d«nct of round cell inf If nt ion iiul then wore 
no fnni'’n bods jnnt eelU idjmnt to tlie jlistji The membrane was about 
twice IS thick b< tween the ]*listu and the bone ns il wis o\or the outer surfiee 
of the phstie ^mill islands of new bone fornntion were seen undcrneatli 
the membiaue at the mirsitw of tlw saw tut but no attempt hid I ocn mide to 
lift Ise the trip 01 1 r the surfiee of the plistit eilh« r ( n lie diinl or periosteal 
ispcet (Fis 'i 

( Hjic/iiuon — The tolcr luee of incthsl metbnersl >te lis hone and other tissui s 
of the bo<l\ his liccn confirmed \o evidence of Ivont fusion across the plastic 
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inscjtnl )n i saw cut ocuincd m si\ months time I ucile pro\id a tliilicuH 
sni btnticc to nmlcl into shapes suitflhic for this iirnecdurc 'iiiil it imdc a pal 
I iWc swelling Iciicntli the sealp lictatist of its n;ri<lit} md brittleness its 
ipplicabihti tij pi locmeiit o\tr tl t margins of artificinl mi tines in terj pomis 
rupidl% Rrouiii,? inlants seems ihiibtfal 
^J'oljclloilftie (I'ohiUiftte) — Pohelhjieiic is a jure s)rithctic phstic sub 
stance a simple jioh mcr of ellnlene Itisatoii^h Ihcrmoplistic resin sliRlitli 
<lnii<U in 'ippcirnKo uhxh is flcMhlc losistnnt to water anti clicmicall} inert 
It is lubt resi>fant to tcmierature chanjros found witlmi the Imth, and can 
be jirodiietd nsd» iiid iiusptnsncU in flesilh tides and films of anj desired 
si7C Its tolcrarue 1i\ the !<otl\ when hurnd m the eentril nenniis si stem or 
o\er its siirfiee Ins luen rrpoHt 1 l»\ liiRriliini Misuider and ‘Matson’* 

It ean 1 1 sterilired b\ iHoliiur in whieh < ise it ret mu tin sh ipc KMimed diinii!; 
the jrniss tf l>oi]»n„ i>r hv jinuitrsioii jji I lOOfl sojiilion of /cphirin for 
pinnds of tiRlitccn hours or lonscr It tinnot be aiitoelncd rrclimimn 
ixi'prinieiits with this maternl veenKsl to iii<li<alt tint it would 1 h a parluulirl' 
siiitnlle siiKstnnee to infrotliiec int • irlifirnl siiturts to ileln bom healinj 
iiid fimleU tliin for it was imphnti 1 in ei mnl siw tuts in se\cn do,is ml 
si\ ni< nheis 


lubis of pun pohothalent with a wall thiekniss tif I mm wen. slit Im^i 
tudimlh and iiistrled o\tr the lateral oIrc of a siw nil in six monkeis ond 
four dORs IS shown in Fir 1 The plasiie w is } ihl in i ositioii with two 
sill Butiires Pnljetbileiie film OOJO in in lhi<kncss was use 1 mer one nnr 
Rill of n SIW eut in two puppies (Pirs 1 C and Ot m 1 it w is i laced oirr 
both nnrRUis of the saw cut in one pupiv Tbt j dictlnlene film w is als) 
hold til 1 1 ICO 111 each inslance with two silk Mitmes 

«specimciis weie examined aftei the foil i\\ me inimbLi of di\s 12 42 4') 
08 70 m 114 ir. IIS 100 20 ^ 202 and 310 ith the exception of one 
piippj who sulTcred n Mipirfieial postoixintue wounl infection tlicit was no 
gross CMdeiiee of intlamnntois or unusual foremn hodi reaction around the 
plastic material The plastic in eien ease was cnvilopel l\ a thm fibrous 
tissue membrane which w is somewhat thicker m Apceimciis oiler linn 100 
da\s than in those examineil eiriier In creri t ise the mend r<ine was non 
adherent to the plastic and its surface was smooth ami glisteninR There wen 
no iluid collections m these fibious i.meIoi»es around the plastic material The 


hone edge adjacent to the jlastic appeared ebimntcd and smooth as showai 
in Fig 10 The bone edges adjacent to the plastic were imiiabli. to a slight 
degree as if a fdsc joint had Jieen formed In one of the puppies new bone 
fomation bad occurred across the leriosteal surface of ibe film at one end 
of the saw eut This was nomdherent to the plastic and Ind not united with 
hone on the opposite suh so that there was no actual loin fusion across the 
tificiallj created suture Fresamibh this bone grew fiom fcriostcum back 
tl dc«. of the jlastie Theie was no new Imne foiimlion undemeatli the 
tliei>ciio<taimhTll'«!nn.mo,cd Thcio I»iie fonni 

Ml, .n tl„„ or .n .n, ottrr on the dural anrfar. 
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In one \tn \omig wIhii llic crnniiiin M^s rxamined after llo 

<1 ns iinrk(<l 'is\inmclr\ iti tiu Ritmtli of tht sknll wan noted Tlic side ulierc 
tlic pohctlt\loiie iml Inn inserted in ll e sin cut ttis more tlnii 1 5 (m mder 
tlinii tlic oiijHisitc Inlf of tin (.riniiint n( i t irrespondin^ point Specimens of 
Jiohetln ll IK umneed Tfti i itiioils tip to 'll) dns sliosscd tint tlic phstit 
Ind beioiiie sludilh iiioti tnnsluccnt liul sli^lifh inoit ri^'id Iloueicr llip 
imlirnt nppi ired os tnujli an Icfon miiiitiiiud its smooth ^disteniii" siirficc 
uid w IS sill! (litihk (I 1(1) 



J IIistoIo-,ic c\ imimli >ns ol it ss s i n ns tin ni„li tl i aim of the sow cut 
iftci reinosol ol tin j ol'CtJi'hnc w»ie Tlnse sliowid tint a fibrous 

lissiH memi I me (ii\clo|cd lhi phsfic tubin" << film m esers cisc isohtim; 
It fiom the (lit on Is of the Ixnii ^s will is from the dm i bcneitli and the 
scalji abo\e (f i^s JI and I'll Ihw filnus tissue enulnpe did not eoiitain 
fluid It consisted of deiiseh pul id I m„itudiinll\ irratncd fibroblasts The 
surf ICC adjacent In the plistie omsisted of ehin'ritid flittened cells hasing 
the appeaiauci of serosa The dtii»cr lasus of the incmbianc coniamcd small 
blood scssels The membian "aa eonsidtubls thiikei bctirccn tiie [ hstie 
•uid the hone tlian on the outer siirlaee »f tht plastic Tht menil ranc surround 
III" the fairh thel « dkd iwhothalcne tilling u is lonsulenl h thicker than 
that surrounding the thin film Thcie was no inva.sion of this membrane ad 
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jitctil to fill jihstip b\ inllamin'itorr tolls or foroicn l>od\ ^lant tolls (Fus 
12 and 1-t) TJie hoiio td«ts ndjioont to the |)li->Hc pirtiotihrh tlio cd^’e eu 
closid In tl < i>1ts(i( ttil« n'.siiiii((l n smoolh chiminttd ajijHiran't that is 
ilin'oloiu similai to tint of tin inner md oiiti r tnlilis formid ijiross the cut 
«d„i 111 1 Kinooth loundid pittun (anfniniini: to tiu inner surface of the 
jlastio tiilniu (hi_s 11 tind IJ) 

It i> intiiistiri^ to m»ti tl il tlitri w is (custcldahK inore fibrous ti>suc 
KKtKii an 1 lollulii ihhiliitioti nmiiiid ll< silk siitliios Used to hold the 
phstio in |luc thin Unit aitniml IIk |i!nstii itstlf Niw butic dil not 
uiou into tli< hbrons I milo] o uliieh siirKnuidotl the |il istii in am instance 



Conclusion — I’yhefJnlim Ins ]FO\od a fomgn sulstance which because 
nf its flcxibilifi tniisj 'Irenes and asail'ilnlitj in sarious sizes of tilling and 
film sicins I'Hficnhrlj adaptable teebnioalli to introduction into the gap of 
nrtificnlh nude sutures in the cnnmm in order to inhibit boiij heiling Its 
b> tV.e Uw.wft « to and mcthjl metluicc^late 

Its plnsieal properties make it more suitable tlnn cither of these substances 

sIjSIU%R\ 

1 Crantos\nostosis is an obscure inherent niesenctnmal defect in which 
remature closure of eraniil sutures produces a \aiiet\ of deformities of the 
head and results in meci nnieal rcstnelion of norniil Irani growth during in 
fanev 
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2 It IS particularh impoitant dunug the first t^ehe moiitlis o£ life tint 
expansion of the hrain he nlloTfwl to proceed unmhihvtcd if cerehral deficieticj 
and blindness aie to be ainnlid 

3 Because of the rapid njem ration of Iwiic m tins ase gionp it seems 
desirable to dense a mi ins of cieitin^ artificiil sntniis analo^oas to those 
which Inic fused prematnreK and whose closure enii ht ilelaied indefinifelj or 
pemnnenth preieiited 

4 The inteiposition of \ moos lortisn siilKtm<t.s to iccomplish this de 
lajed elosurc of artificial irninl siitims Ins l»eoii invcsti-rited in dojrb and 
monkejs Filinii film oxidized cellulose ,nii 7 i tniitahim metlnl metlnerjlntc 
and ]iol\et)nlcnc were studieil 

T 01 this siroup, till sxnthetu plaslu |toluthihlii possissis the most 
desirihlc phxsinl inoperties H lan 1m «h| unwl and used as flexible hollow 
tubina 01 as i thin film Thi htter form is inort suit ibU lor the applieation 
fonsiderid lU this ujiort rolictlnhiit. is will loUratu! b\ bom md other 
bod\ tissues In periods tip (o nini and one hnlf iiioiitlis it it niaiiud jilnsic ilh 
ineit m the bod\ 

fi I’rclimiinn obsirintioiis of clmu il irnis of this metlioil in si\ infants 
with inmosMiostosis Inii Ikcii faxonbl* Tlost will lu leported in iktail 
it i 1 Iter date 
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r\ ST FORM \TION AT TUI OPI R \TI\ E SIT 1 > I OLLOW ING 
CFREBI LL\R OPERVTIONS (PSPUDOMLNINGOCLLD 

MiLLiniT PrYTON MD andDowidR Simmons M D 
■\Ii\NE\roijs Minn 

(From the P 4 on of rgrrg Dejartmet I of Surgery Ut\neTS lu of 

it Oosp taUt 

A \ OCO VSION \Ii tnullesomc complication follow iii„' opcnlions for lesion'' 
A in the postoiior cranial f(c.s» is the colloctioti ot i lirge amount of fliml 
nntler the cwnital nuselcs ftt the operitive site In the Iwl ten %enr& thi« 
compile ition has 1 ton present m fonrteon | aticiifs nho Incclnd operations m the 
posterior fossi at the Unii crsitc of Minnesota IIospitaK The seriousness of (his 
cnmpliealion is iWustrated the fact that it ^^vsc^\ a consvclcTiihlc increase in 
the 1 enotl of hospitaluation in most ot these c ises and in three of tliem ft second 
operation "as perfonued because of the protrusion at the opentne site One 
patient die<I as a result of this compliealioti The lesulls obtained hi tlic nst of 
a simple pressure drcssinj; oiir the protnidnia: area indicate tint tliese pro 
tnisions nni betreated quite suceessfiilli hi thisnictliod 

\ rcMCiP of the litcntufc from lOlfi to 1040 reieols leij few references 
to eist formation at the operatiie site followmg iiitnerannl surpen but the 
fact tint this eomplieation has 1 ccn oceisiomlli inenfioned indicates that it has 
been seen and recognized bj others SchlofTer' in J5-I reported a case of menm 
pioma of tlie npht panel il am "Inch was completeli remoied m two stapes 
Following rcinoial of the tunor there ins a marled increase m the eerebro 
spinal fluid pressun winch was rclieiod hi periodic lumbar punctures with 
drainage of from 20 to 125 ee of ecrchrospmal fluid during each puncture 
There was marhed protnvsion of tie scalp over the operative site which wws 
reduced with each lumbar piinelurc This protrusion persisted for a pcricnl of 
eight nionllis following operation Inf gndinlli disappeared One jear follow 
in" the rcinonl of the tiuoor this laticnt \ns pi-rfcctl\ well The protrusion 
111 this eis dll nit follow a t re1 clUi csplontion as was true in our cases 
hut otherwise it was similar < Hshin» spj irentl' has made no direct mention 
of this pri I Icm I ut that he was iwatv. that such evst fivniiation followed cere 
tall \r otwritwws is isuhinel hs iwmnents in it h ist two ot his paj ers dealing 
with lerehllii tiinors • * In distussiiig the itostoj eritiie course of jnlnidual 
eases in tlicsi t at evs U wwntwmd several tints that then was no protrusion 

It the o) litiicsite Hues Ins rejwrto.! Ihit Ciishin" tpplied the term ‘ jistii 

domeniiuoie!. to this mwhti « Sinn the protrusion is apj.arenth due to a 
eollceti 111 of tmbnis^ in \\ (Inwl in aevstie ciMti under the siilioecipital muscles 
this tenii sttnis appn prntc for tl e eon litiomnd wcJni. eontinned its use 

IVii lonuiiingocel s wrn present m fourteen of oiir i atieiits who In 1 cere 
UUar opt rations within the last ten venrs In the group there wore six cases 
Rpc<l>M for publication Maj "S 191 
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CYST FORAIATIOV AT TIIR OPI R \Tn C SITI' TOLLOWINO 
CEREBELLAR OPERATIONS (PSLUDOAIEVINGOCELE) 

A\illumT Pfvton 'M D , and Dowi d R Simmons, AID 
iliNNt-uoLis Minn 

(Irom Vie Dnn on of Aenrw I'flery Driartment of Surgery Vnners tj of 
*pVat$) 

A n OCC \SI0N \Ii trfiiLlcsoine lomplKation follottiii^' opent»ims foi lesion'- 
m IliP posterior cranial fcvsi i<; tlu colloction of t lar,;c amount of fluid 
under the occiiut'\l mu«!clcs 'll the openluc site In the hst ten ^ea^s this 
coiai Imtion has hetn present in fourteiii pifunts who h'i\chad operations m the 
posterior fossa at the Unn crsif\ of Alinnesota Hospitals The seriousness of this 
complication is lUiistrateil In the fact that it eiaseil a consvdcTahlc increase in 
tile period of hospitalization in most of these c isis and in tJiiec of them a second 
operation "as perfonned I eeaiixc of the piotrusjon at the opentne site One 
patient died as a result ol this complication Tlie nsiiUs olitaintd In the nse of 
a simple pressure drc«sm? mci the protnidm,; at<a indicate tint those pro 
trusionsniai be treated quite successfulh hx this method 

A rexJcn of the literature from 1916 to 1946 reveals xerx few riRtences 
to exst formation at the operative site follovvm? mlncrannl surgerj but the 
fact tint tins complication has l>ovn occasiomllj mentioned indicates tint it has 
been seen and recognized hj others Schloffer’ in 1923 reported a case of menin 
Rioma of the right parietal area vvhich was eomplctelv removed m two stages 
Following removal of the tnnor there was a marked increase m the ccrehro 
spinal fluid pressure which was relieved bv periodic lumbar punctures with 
drainage of from 20 to 12 j ee of cerchrospinal fluid during each puncture 
There was marked protrusion of the scalp over the operative site which was 
reduced with inch lumbar puncture This protrusion peiMsted for a period of 
eight monllas following opeiation inl gradinllv disappeared One j ear follow 
ing tlio tcmo\ it of the tumor this pativnl was pcrfvcth vscll Tlie protrusion 
ni this ois did not follow i e<rcl>clhr csploration is was tioic in our cases 
hut othorwiw it was similar ( iisliin„ appareiitiv has made no direct mention 
I f tills pr Him tut \hat he was vwaw that such evM formation followed cere 
IcUm wiw callows V, isiinivi a hs vemunmas in it h ist two o! his papers dealing 
willi eereixll ir tumors * ’ In (l)seu«-ing the jHistopcrative course of individual 
cases in these pipers, mentionwl sennl tmes that then was no iimtnision 
at the opii itivc sil. Ruev Ins rc|iolle,l that Cushing iipphed the term “pseu 
donionin 'Oil Ic to this oinditnm *?inec the protrusion is apparonth due to a 
collcelum of iiuln.spuul flw»l in atvstic eiviti tinder the sidwciiutal miiseles 
llus tonii seems appropriate for the eondilion and vve hav e eontinucil its use 

I's iiloniunngiHeh's wen present in fourteen of our patients who had core 
KlUr oi" rations within the last ten vcjrs. In the group then, were si\ eases 
R«-»lvc-l for pabllcallon M»y "s l&l” 
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nslii t >111 1 uf the (cicbilliiin one hcnnugionn of the cerebi Ilui i oiu 
I iiiealoniJi iii 1 t«o cjses of olntnietioii of tho nf]iip(hict of iinditcrnuiKi] etiol 
t><’\ Tti ». \ui of tlnst cws a cunc I ineiMon fiom one na^foil 

proci-ss lo the oilier is iise«) in font eists a slru^hf iiiidlinc incision was useil 
m two tl e incision was oi the lioekes stiik l\j e for imtl ileni ccrel i Ihr exj lora 
tion nnil in one esso the tsi>e of incision nns nnknouii The dura was cl sci 
msiveasis in two c iscs It uss left open ft nppeirs tlicn th it pseudoiiuniii n 
cclts rms ociur inth nnx tspe of mctsioii and tint i liwure of the dura will rot 
present their occurrenec 



FIs 1 — A tvpleal p«eu<Joni*nlDeor»Ie which occurr <1 rollowlns n risl t eubocclp t»l cranlotoin}' 
for ren o at of a men osiorna fron (he puaterJor rocaa 

I ight patients >n this group were operated upon before 1944 wJ cn pressure 
dressings were first used to tieit pseudotneningocelcs bne of these eight 
piticnts MOie tinted cither bj rcpentid ispiriUons of tlit cj^tic canty or by 
lumbar puncture mtii dr image of renbrospinal fluid to dct empress the pseudo 
meningocele In thret of tie «ases no ispiratioiis weu porfoimcd In one cn«e 
1 cerebrospinal fluid fistuH dexeJ iped is a result of the pseiiduineningocele and 
the patient died of meningitis sccondiry to tim fistula Three of these eight 
I itients wert reoperatrd upon bccansc the n Hurt of the pseud meningocele was 
not recognized and it wss tlionght that thej had incrciscd iiiiraeranial pressure 
due to recurrence of tlio tumor In each of these three esses a csstic ca\itj filled 
with clear colorless fluid was found iin ler the oceipilil i iiiseles snd tl ere was 
no recurrence of the tumor The essfs were lined thick glistening white 
membranes Biopsy of tie cyst walls repealed that thex were eoni(osel of 
collagenous connective trssue ^o commnnication w s foiiml at operation W 
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tween the cjst caMtj and the subarachnoid space, hut that such a eommunica 
tion docs exist m these cases is shown bj the fact that tlic es st can be completelr 
collapsed bj aspiration of cerebrospinal fluid br the lumbar route In addition 
the fluid m the pseudomeniiigocile is chemicallj identical with the cerebiospm.il 
auid remoi ed at tlie same time from tin. lumbar sub irachnoid ip u c 

Six patients with pseudomenmgotelc hare been wn since 1944 All of these 
lu\c been tnated bj the application of a pressure dressing o\ci the pseudo 
meningocele In fne of these patients, the pseudomciimgocelc quit klj disappeared 
folloMing the application of the pressure dicssmg In out case the pressure 
dressing failed to cure the condition, but this failure uas probahlj due to the fatt 


IT UniyofMnnHo3ps.fi/oT40tii 



ne S— Graph ahowing ^ fluM decompress the pwidomenlneocele before 

and alter the application of preasorv dressings 


that the tumor could not ho completeh nsected The J>ttient continutil to hate 
increated inlrac.nmal preature follotnns the oiaitation The first ttto patients 
of this group who were tceatctl t>\ the application of a pressure drcssin" were 
first treated lij repeated aspirations of eerehrospinal fluid Fig, 2 and 3 arc 
graplu stmmar.z.ng the treatment of these two patient, by aspiration of cere 
brospinat fluid Throe graph, also fllnstroh how cITeetiwel! the p^.domenu, 
goeelro were treateii h, the use of a prevuro dressing In tl,„ <^J .. „„ 

ersos (Iis 2) ' 

of a pressur, . '"•‘™ 
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AVc realize now, althougli we did not at the lime this patient was licing tieated 
that cecn these aspiritions were nnncecssarv In the stconeT case (Fig 3) thcic 
evns accumulation of fluul in the cystic eant> onlj tieicc after the pressure 
dressing was applied and these two recuncnccs of the psciidomeningocele 
occurred when the child pulled off the pressure dressing 

Pseiidoineningocclcs must l*e due cither to an incrnsed secretion or to 
diminished nhsorjition of cerehrmpiml fluid or jiossibl^ to both of these factors 
Flexner' has shown that Iht foimation of cticbrospmal fluid is a linear fiinetioa 
of the difference between tin eflfectnt hydrostatic pressures m the cipiUancs 
of the choroid plexus and in tlie yentnths ^\ced" ’ 1ns dciiioiu>tr.ifccl that an 
increase in the lijdrnstifK prc'tsuit of the cerchrospmsl fluid increase'! the 
absorption of the fluid In cercbcllai operations laigc skull difects are pro- 
duced so that It IS possible for a Inrgt aniouiit of fluid to accumulate at the site 
of the opention wthoiit bnngmg hack to normal the Indrostntic pressure in the 
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Fig 3 — Graph ahowing arooiint^ or flulO reino\«d from p«euaomenlnBoeeli‘ 

tidinospinil casitj Thus fluid accumulates to form a c^st, oz pscudoinciim 
gncelc, until the arcs of the wonud becomes tense snd the hydrostatic pressure 
of the cerebrospinal fluid is raised to a lesel at which normal i-clatiouslups 
between absorption and secretion are resumed but because the cjst causes 
stretching of the soft tissues the jiseudomcnmgoecle mas become pro,jressneh 
larger Application of a pressure dressuig oier the pscudomenineocelc arrests 
the process because its support of tlic soft tissues oser the skull defect causes 
an increase in hjdrostatie pressure of the ceicbrospmnl fluid without protiusion 
of the operative site 

The most satisfacloij method for applying moderate picssure to the sub 
occipital area is by the use of an elastic bandage us illustrated in Fig 4 Some 
patients complain of mild headiche for the first tivcnty four to fort^ eight 
hours after the bandage is applied but theie is no other discomfort The lenglh 
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of time that the dressing is needed sines from patient to Piitient Hit pioctdure 
which we base used and found to be sitisfactors is to apph the dressing for 
fise days and then to discontmne its use unless theic is recurrence of the pscu 
domeningocele If there is recurrence, the dressing is used for an additional 
two or three daj-s Again its use is discontinued to discos er wliether the tendoncj 
to e\-st formation has been eliminated This procedure is repeited until the 
lendeiics to deielop a psoudomeningoecle lias toiiip1cte!\ disappeared Fre 
quenth it is found that the psciidomeiimgocele recurs oiil\ at certain times 
during the dsi, so that a compiession diessim: is netessnn oiili it these times 
It Ins been found unneecssiiu for the patunt to tcinam m the liospital if 
tendcnci to form psoudonicnmgocelc is proluiiscd, for a menbtr of the patient’s 
familj can he ensih tniuht to apph the pressure dressing Onlj a iiioilerate 
amoimt of piessure is needed loeoiitrol the protrusion so that tlic bandage should 
be applied snugh but not so tightlj tint tlicic is dangci of pressure neciosis 
to the iinderljing shm Iloweicr, if there is am doubt about the condition of 
the shin, the dressing niaj be nmoied diil^ and innncdnteh rcpliecd 



Fonowuig Uk c isi riiHirt «l a pitunt with a pscudmiienmgoeele This 
case illiisiratos tlu i is<. «,th which tht, complKition nn\ bo trcatcxl with 
prcssiin drcssjtijrs 
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>pfau«c »hc Ind iKN-omt. nlarmeJ about tbia awPlliD:; Tbc area was tpn«e and protruded about 
^ cm Ati eJa«tic I ml c ms ajplitd o\er the protruding area and uas left in place for 
twenty four hours At tK ml of Ibis tnmtTfoor lour periol tlio opcrati\t area vaj sofl 
and tint Iho p ns-iiie dn «• iig was tl en nmoroil, but uitlnn three hours tho swelling laJ 
Tieurrcl Hii, 1 inlopi was iiD o|i bed an] lift in flaee for tl rcc more days At the end 
of this time, tlie dn-iing "ns ajjim retnovcO, but the pseulomeiiingoeeto reeurrcl within a 
f< w hours The dresju g \ «« iIkr reaipb ! anl left in j lare for another three days It 
was tlien rernoseJ Tlis [eru I «f i)raprs<«ion aijanatly was sulliLient, for there wns no 
CwttUer protrusion at. tin nj'etatisc avte The patient sras foUowcl in the outiatient «TSt r 
for one jiar nft' r njicrnlion nnl reni iincl rnoipleleU free of symptoms 

SI MM\R\ 

IScu(]omciuni;(.><‘e!i or osl fonintion at the opiralitt* silc following cere 
bcllar operations lins reteuid little nciition in the hfcntiirc, but apparenth 
IS frequently cneoiiiit< red In iienrmiirgcons 

\Vc bate iiieo mtcusl tins tomplieatioii fourteen times during a tcn-jcar 
period 

A simpk but cfiieient metluHl for tin. elmiiiialioit of inenuigoceles Ins been 
found in tbe ajii'lie ition of a pres-siirc dressinc 
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KmniGN BOD'i LOC’AUZVTION IV Till ‘>01 T 1' XBTS 
\ SiMUE Mfthoo Krtii^iRisQ no I spixui Ibumno or Iqiiimont 
ClvrfnclL 0 vrdner Jr , M n Dlkiivm, N L 

(From the Dei-oHment of Sirtferv Title Cprertitt/ Si.ltr I of iitH arte) 

T UL Mauli Itii uid rcmo\al ol foiti^n IhjIio hi tlit sott inits cm be one 
of the nio-'t diffiailt md of siir^u tl ]>n)blenis MethodN dc 

“vi-nbed to assist m the jinKidHre bttonip huihciohs a id c< inidcc and often 
uiium ehlwrite tqinimunt atid siMculiziil ttamiiio' uhiib is not avail ible in 
the orduiarj liosint d V inovetlun. is line dcserilicd wlij<h is simple and satis 
1 letorv and requires no ispeeid equipment or ti iiimi^ 

Bcoel and Hlnek ' lu a icvievv of the htei itiiie m I'llb il issihtd the metlio Is 
of foreir’n bodj locilizatnn undei ten diffeioiit ptmcii ies of vvliuh 110 methods 
were reported Since then the litcnluie his eoiitiinetl in iin itferences to 
icfincmciita in these methods, and the introduction of at least oin new pimciple * 
The method here deseidicel is to iis the simplest nul mist sitisiietnrv 
iiid IS the one least nuntieiiud in the literitim II <on«istb in tli< ins itioi 
under tluotobonpic eontred of two lon^ sKikUi needles at n^lit iii/bs into the 
tissues at a dist me* from the projieiscil incision so Dint ihej er* >* m Die n| proei 
imte location of the foieijru IhxIj \n ant* loiHislenoi ind hltril sri' film 
is then exposed nnd with the needles still in pine the fiehl is iliapcd ind the 
nrca explored at operation The fortun bo*!v <an iisunlh le (|UickK found 
because of the ense in lociltzing it m relation to the fix*d joint of the two 
eroiseil necslles Ifdiffiiultv is still e\i>eneiK»<l the needles are witl di iwn nnd 
two more inserted m the <nmt mannei so tli it Ihev cross n niii at the approxi 
mate location of the foreign liode The wound is then com nsl aniciop lienor 
muMatenl \ r n xuws n/nn tiheii md with tVii needles leting rs heed points 
for locnlintioii wc have never failed to (iiiel even the tiniest of foreian bodies 
Most of the methoels wscel in foreign benU loealuation lelv upon shin mark 
iMRs niaele w ith the aid of x rav ex miin itioii The diflicultv w ilh this me tbod is 
that the foreign bods mas bhift in relatmu to the skin nnrk if the pituni is not 
111 cxnctlj the ssme imsition on the operating table ns under the \ ra\ seivon 
h urtlicrmore diinii' the tourse of operation txstti forcijn IkkIs and tin skin 
marks shift ns tissues are rolracicel 

The method described olimmates this error for the two crossed ucedlcs 
anelior the tissues nnd their relition to the foreign l>odv docs not change It 
IS onlv when the needb-s Issoine looscncvl m the tissues eluring tin dissection 
nnd no longer act as fixisl joints that this iinv need to K witlidrawn nnd 
reinsert ed for a second x rav (xjiosUTe 

Mtboiich the mrtlixl lies lun pnvi iislx de-scnbesl* ‘ we developed the 
technique nidepe.nd(ntlv m militarv serviei and have siilsequentU usetl it m 
mi^n jiraetice The lollowimr rase rcpvrt in winch a thoracentesis needle 
n«s-lv*,i f r publication >l*j S i»|7 
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Imkf ofT Ilnsli with tlio uinor in*ii[;in of A nl» js iti txamplc of an extremely 
ilifTrult fill vn li 1\ t<» fill J III x\hich tli** mctli k 1 «T5 iisoil with excellent 

ev'^r niioicr 

TP (N I li'>l3*n), a enroll Negro g rj ojr 1 Hiitilize*! eUeilerc »len » 
lumbnr ximct ire DCi lie inxpitpi iDio ll < rigitll mx for II ncrtitesia broke off at it« lub 
IniTneJixle exp! rail u ll rnugl a 3 loe Moa tan uo u <e*«ful anl tie patent was 
1 roi gl i to 1 a H loroeeopy si euel in *1 en leell « ntirely «)I1 m 11 c rigl t tl onx et ept 
for Its cl stnl ei I wl i U was in tl e eh t t »U I Ir f tl e eigl tli an 1 nlntli r bs at Ihc 

posterior nxilhrj 1 ic (p)^ 1) In nn t siierf il er ! nil'irel tu l>e in a level Mill 

lie till 1 portion of tie nb il g 1 e) Two I ni, „ ciiit, neeip i were t! ru«t tlrou.li 
tl e soft ti“* 1 s ot tl 0 e|o t aill '•litl nt, tl i al t ^ e from tie ski a iBeision «o that 

tbe TIP Jfes cr «xr I in «; | rotin I ly tl t. I t u < f tie nn lie f 1 jg I f // an I C J I'll s 

MIX lore unler flc fl loro p je I s tie po nt ilrrc lie nei lies cro« ftl as the axel 
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point it was teen that the enJ of t1 e foreign Ixidy was located abo it 1 cm ciuJa 1 1 cm 
posterior, an I cm deefer tinn t! fi^e 1 p< int Exploration in tl is (irca faikd (o locate 
tic foreign body quicUy and tie n 'wiles became slightly loosered d ifing tie procedure 
Tlcse needles were withdraw ani two Imnlnt pnneture nee lies were in^ertel starting at 
a di'tance of some 4 cm from the wounl an I in^erfmg the needles into the thoracic canty 
cros'ing them through the interspace at the point wh re the foreign bod> was thougl t to be 
Study of anteroposterior and oblique x taw films (Fi„ 2 J and B) showed tint the e 
nee lies eroded at exactly the same leve' as tie en I of the foreign bod^ anl tlat the onl 
of the foreign body was locat <1 along tl hoctxontal of tlie two needles 1 cm lateral to tl e 
cros«ing and about C mm cepimlad Fxploratinn at this point immeliately revealed the 
broken end of the needle with only about 2 mm of its length superficial to the pleura Ilhen 
the nee lie was witlidraw-n a littlo air euched into the pleural cavity This was qniclly stopped 
by suturing the muscle* over the ojening The prerions wound in the slon anl subcutaneous 
tiuues was then exci«el and closed ant ll e pat ent allowed to return to tie original hospital 


SUMMAR\ 


A Simple and satisfaetor> methn 1 of localizing foreign bodies m Ihe soft 
parts mthout the need of elaborate eriinpnient or ^lt espeeiallj trained staff, 
IS presented 
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^{'■JLUTVNFOLS IMril\SIMV rOFIOAMNO CHEST TR \UMA 
A\VU''t»OJ Tttf\T\ ClSES 


AVlIIIv^f SiiUMfLi> Ml) • Hdooslw, ^ \ 

(From the S jh'hI mur of the h'anl Ilo^pital) 


OCUrUljVNJ OLS rKiph\Miiu follo^tin,' tlioneic trauma js not jnfrcquent 
^ aii<l is often s Pii jiftcj blunt chest injuries an well as after penetratui" 
wouiida 111 the jnajoiita of instanet.a nctuc thcrj]ij Jiri-rfctl toward con 
t Jolliiu' the spread of ein))bsMma untmtssars as the process is a self limited 
one and suhsidia sp< ntamuusK Tliirc ait eases Jioweser, where the cmphjscma 
IS iiio„rcvsi\e respiration hoomes miieh cmlaiiassed and the circulation is 
uitcifiied with Siieh eises unelieeked niav result in (Icith An undeI^tan i 
iiV of the pathologic ilijsiologs imoli<<l i> ncccssara to treat this condition 
ndc (iiafeK The tempo of eaenls nia> In \en ripid or last o»er a period of 
dajs One must realize that other impoKaiit lesions ma\ be present in sarimis 
comlinatiojis and that tJa «iiiph\s«.nu niai be but one phase of a comilicatid 
' liiiicnl jiKiim 

Then lire two pathwais b^ whieh air s'lM reach the subcutaneous tissues 
from tilt Iim.'s 1 aeb m\uh(s a diUtrent mcciunism and depends on a differ 
(nt t\pe of jiulinonit irgurv Ncicrtbeless, one, or the other or both incchanisins 
maj oi>ei ife in ip' one orsestral cases 

Mtehamsm 1 — With rib fractures the parietal pleura eiseyrd pleura and 
iiiidcrhin„ liui„' nin> be lacerated \ir will p^ss from the injured hunt into 
siibcut ine< ush Jiceratcd soft issues \ia the plciinl space with or without on 
N ras npi irent piieiimoihot it in the <aih pbas a of the condition F ntcr \ rn 
ct iminatioti maj n\oal a small pneiimoilinra'c or pleural or pulmonarv elnnges 
not nianiitstcd carh In some insiiinoes •» minimal or partnl piieitmofhom 
s\ill b scon earlj In etptration an escajKS into flic pleiiril sj-aee wiili 
juspirilion It IS forced into the soft tissues bj the espinding Inn/ therebs 
causing and extending the subentaneous emplusema This mas eontinue until 
an oliMous pneumothori'c forms winch will ctjmpuss the lung and mtcirupt 
the fiiithcr escape of air from it or until the. laceration m the lung becomes 
scakel oser M ith a penetrating injun air mas also bo sucked into the thoracic 
paricties from the esteimr This explmation was j usentrd be Steiibucl ’ m 
]937 

That air can get from the lung to tin Mibciilaneoiis tissues without conne i 
nig adhesions or X rae iKtinnincel pnenmofhorax after mjurs is sii/gcatcd li\ tie 
following 

In fic of our pciulratmg thoracic injuries there was \ ra> ilemonstial le 
piieumotliorax in none extensne subcutaneous inii>hesema in thiee modeiate 
empbasema in one and slight cmiHsemr in one 

It IS linlikch that the lung was umnsohed in all fiie ea os or that the 
exterior was the sole soiiue of emphasema bi the \er\ nature of the injuries 
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that IS three stab uoiuuIn one transfixion on a spike iid a mil pnu ration 
Furthermore m one ct.sc pulmonars infiltration nml pleiiial tliK^kOififig i\cie 
demonstnble \ ttt examimtion imlaatinj: tint the lun^ Ind been injure I 
In SIX cases o£ unilateral rib fnctinxs m Monpeiictntin" uijuucs four 
left and two njit the emplusema was pitsent essentially on the side of the 
fractures In four cases pneumothorax was noUtl on the same side, in three 
cases there was homolitinil plomitis or pleural fluid uid m two eases pul 
monan infiltration In one ease of multiple n lit and one left rib fracture 
there was extensile mlit snlK-utaneous etnphxscm i rijit pneumothorax pleuri 
tis and diminished aeration of the right lower lung Such correlation of 
phenomena stronali suggests the local metliaiiisni just tlucidatod 

Vec7i/inis»i 2 — Tins oxphnaticn has been giien a number of times in the 
seieral articles on the snhjett In Macklin* and Macklm and Macklm* * The 
demonstrations and data presenlccl wen. sen coiwinciiig and reference is made 
tn their publications for d tails In essenct as a result of a xariets of factors 
that IS external trauma with or without iib fracture oscnnflation of the 
lungs as a result of inhalation aiiesthesii l•esu<^c^tatl^c mcisuics atelectasis 
for one ouise or another witli eompensaton emplusema stninin.r anl a con 
genital predisposition on the part of the subject niptmc of overdistciided al 
\ coll tal 0 place These are usually miilti]ih and mu be demonstrable 1 \ micro 
stopic and speciil tcchiiirjacs claborifecl In 'Mnklin and 'Macklin occasionalh 
by ordinary olsorvition \ir oseaiics fron tlie ihcoh mti the pcruisculnr 
sheaths of capillaries md larger IiIockI acs-s Is \s a lesult of inspiration and 
expiration further expulsion of jir t ik»s pi i 

Air hubblis coalesce and arc pushed along tliioughout tin. lung substance 
dowTi towawl tie lung root into the mednsimum The\ ma\ infiltrate aeniss 
the other side into the opposite lung root The nudiastinal pressure builds np 
Oceasionalh the nir umains trapped and eiust-s marl ed eaanosis and dispiiea 
because of the aaaseulants of the lung iiuohcl and the pressure on the 
great mediastinil aeins impeding the rcturii (low of blood to the heart Death 
nni result There are three mam routes of egress from the mediastinum the 
sulcntaiuous tissues of the neck the pleural caaitiex anl tlie retroperitoneal 
spaee Air nia\ osiaje into am one oi more of those and will cause snh 
( utaiicons emi Insinn pnewmothor ix or retroj eritoncal cmjlusenia Stihcu 
tlie ns emphs sem a III u bciome ,.ciieralm 1 1 \en when air inters one of the 
,s j routes ircssiiM ssnutoms roar still oiiur and constitute a threat to 
life 

111 ( lAit of our eas-s cillectel this mechanism aloni or possibh m con 
junction with ll p fiist ilfseril Cl! mai ha\e opcnteil The sinij tomatolo-ry nnd 
course of cicnts an tist cxplameil on the basis of this concept The foPowin" 
tMo cisos in present..! in some detail as tlies appear to illustrate the second 
ni.cl am m .leserilK'.l ' * 
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♦he che«t end some difiicultr in breDthtnir Hu i»nsiMan notiecl loeren^ing crc^ilatica of 
the chest wall over a two Jay perjoJ anl referred him for ho-pitaliiatKm 

rhytxcal examination on aJmiwon Oct 22, IHir revealed molerate respiratory di«lrcss 
Subcutaneous emphi'ema was present oxer the entire eliest, subco tal u argios, and flanks 
There was no 'kin laceration The rcmainler of the erawmation was es entially irrelovant 
Laboratory data Ilemnclol in was 13 Cm, white Wool cells, 9000, bloo-1 Wassemiann, 
negative, x ray examination on Oct 23, 194P ‘howel ft tnarked degree of subcutaniaius 
emtly»eiiia in the thoracic wall anl in the cervical regions of both si’e<, particularly on 
the left There were complete fractures of the n»ht aeventh, eighth, ninth, and tenth 
ribs m the axillary region (Fig 1) 

Course vn the Ilospital — The ebe-t wav strapped over the urea of the rib fractures but 
the 'trapping was poorly tolvratel anl bad to be diseontmucJ For the next few days the 
emphjsema continuel to extend until on (Xt 27 lJ4f it became univer«al inTolimg the 
entire body from the scalp to the ankles The eytUls were puffol up anl closiJ Cyanosi', 
dvspnea, and orthopnea divclopej \t this time tliere was no dcnionitrable pneumotliurax 
on cither side, no media tioal «hift and no 'ignif ant polmooarv changes It was apparent 
t! at active treatment was nerevviry an! further expectnftt t! ernpv dangerous to the pa 
tnot’s life Aecordinglv, unler novocain inflllrition, ft «aiall lioritontal one m h, «upro 
sternal inci'ion was male The incision wa* carnet town UitourIi ntl the layer* of fas la 
aal subcutaneous tis'ue to the trachea Tie finger nus then bluntlv mtrodjcc.l into ths 
aupenoT madiastinaai YxlunA the s'emum Vir bolUct wit thttmgh 11© mei'iin contin 
uou'lv during the operit on A I orc«* dram was intro luced into the spie© «I irh haj beer 
opened Within ten minutes the dyspnea anl orthoioea were rcliesed Jlet lerj th“r after 
was continuous arul within one week there wjs atno'i complete disappirai uce of the sub 
eutoneoni emphysema. For the first ten Jays a tow grade fel nlc ewjf«e j;<!r*i»tcl on3 
pctiieillm WBS alministcrel throughout this time <?lie«t x mv view on 0 t »a iciy 
showed a eODSidcmble degree of subcutaneous cm|lv«ema of the entire thoeax and cervical 
region (le*» than on the previous film) a partial pneonothotax nl tl i right lower lung 
anl pleural thickening of both lascs (Fig 2) 


Ctse 2 (ho llS2rs) — J S was admilloil Ih 17 1J46 nnl Jivliargrl !i a 10 I'll" 
Tils jatient was n STjiaroll ninn who was attu ked Iv two b.iiilit', til rii ta»r ' tcP 
fracture 1 nl s al nut cquallv distnl nted on either si te 

Examination on nlmi 'ion di'clo'C'l subcutaneous cuphv'eina of tl entire c*eit wall, 
front and back exlenling up to the face and town to tie ihic creMs It w m tno'l marked 
posteriorly Pam wa* prc'ent on la'pnition but Iv'pnea anl cvnnosi' were absent 

ra) examination on almi'sion showed iriarhed salfutaneou" etr, ly era of the che.t 
wall, cervical area anl the mcJkrcfiitinw (ligi ^ ami 4) There were miilliple bihterul rib 
fractures with sligUt li'placerocnt of some frngment' There wvs partial atrlucta'ia or 
licmorrt age in the right lower lung 

Course in the flosjntal — Tie che«t vras 'trappel anl tie patient treati 1 cvpeotar*l\ 
F r two davs there was istcn'ioa of Ihe cmpliasema anl then it licgao to «ab'ide Tec very 
was uneventful \ ray cxammatioD of the ehc*! on Jao 2 1917, rcvealeit minimal I'e-'roe 
of pulmonary inrdtmtion at tie right base The right disphragm wns elevated X^ray 
examination on Jan. s lOty vm* c"entially negative 

Tdblc I IS a summ irv of the !H*rtinent daft in twenty eases of subcutaneous 
emplnsom-v following cliest mjurv eneotintcivil nt the Conov Island nosmtal 
111 the past nine veirs ' 


Five were penetrating chest wounds X ia% demonstnbic pneumothorax 
;l‘t'„o.hcr '» «■' n»ht „pp,r lobo p„h ploun.1 th.cUnmg 
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enl anesthetic Gencnl suhcntaneoiis emiibssemi rapitlh clo\elop(5J mid ilcith 

ensued before effeetnc therapeutic measures eonid be instituted Those nutlioi'- 
also reported another ense of emplijsema >niecessfnlly treited In nudlc ispira 
tion and peneral meisiires 

Broiicho-seopj has on a mimlicr of oceisioiis been followed bj n npidlj 
del eloping frenerahzed subcutmeous cmplu'-ema dx'spnen andeianosi-i Jones'® 
reported two patients despcritele ill but each rceoscriti^ after iicedims and 
general siipportno measures Hammond’* ineisctl the neel opening the pen 
aascular spates and the superior mediastinum with a successful outiome in a 
settre one tishei and Aintkhn'* rcpoited a fatal t isc following a peanut 
inhalation w-ith resultant atcKctasis and subsequent bronchoscopies At autopss 
mediastinal and interstitial pulmonan emplnsema with niiture of multiple 
ahcoli were demonstrated 

Cases complicating influenza pnciimoma “ brnnchopneunioma ** and 
asthma” base been collected and publishctl 

The Utcriture is a vast one and oiilv a few illustrative reports are quoted 
However the imderlving prmeipli^ of disturlieil phvsiologj appear to be 
similar m the numerous instances of tins clinical sjiulrome 


Till VTUrs-T 

The method of approach m curing sni cutaneous cmplnscma will depend 
upon the tvpc of injun and its extent 

1 In triK mediastinal tmplivcima mcdiistinal decompiessn n should lie 
cmplovcd Tills can lest bo done bv incision over the juguhim and adequate 
drama 't of the air from the mediastinum Occa.sionall> needle aspiration 
suprasUrnallv or parastcmallj inav sufllee 

2 A needle or trocar mav le intro loecd into the pleural space and under 
water drainage established This will intcrruj t the fuithir ixtension of air 
across the pleural space into the subcutaneous tissues 

3 I’neumothor IX with iiioderalc positive prrvsim mav le used to tonipriss 
the luu' and thus prevent further oir Icakagi, from it 

4 Thoricotomv with suture of the | jiictal plaira alone maj be enouji 

* ‘'utun of lung la crilion mav be d »nt This will be ntcessarj rarclv 

C Combination of tluM metliixls in ci«es of extensive and rapidh forming 
rmphvspma mas be utilized 

7 1 xpcctaiit treatment mav Ic enou'h when careful observation sliov s 
ti m IS little or no progression 

Tlie pourse of events mav be relativilv slow and ndcquati treatment mav 
1h deeiJ Ml upon after ample deliberation On the other hand prn^nss mav lo 

ven ra) id iml one s resources mav lie severelv taxevl lo applv nn effective com 
hmatinn of nxthoas \de {uate oxvgen eoiieenlration and a free airwav must 
\>e assure! •’ 
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} ifufi u(ic Ijliint cl«sl injiirKs In fourUtii of these there were Irac 
liiu ' ri’ '> nniltiplc itt tliirtein nml bilnttnil in hvi (liic patient had no 
iilj fr etiiri, hut iiul i frachm^l light M.apiil'i, left chsielc and a rio’lit pneu 
111 illunas 

\ 1 is dcnioiistrahle pnonmuthor'i'c was Iirescnl in fin cases It was noted 
cirl^ in n 'lit n ic of which was hil itiril and late in tvso i ises In sis cases it 
w iH on ife S1I110 si<|< IS nniintri il nh liictiires it was lihtinl in a caw of 
hthfinl rih fi lefiin it npiiciud Iwito on the ri^lit suK m ensis of hilatcra! 
ill) fractures and ui Imth of IhoM easts the tmphssiim was most marked on 
tilt lU'lit siili ot till chest OiKi It was nolcil without tm\ rih fi leture 

111 SIS. of the cases of nnilalinil ]»neijinolhorax the siihciifaiicoiis cmphjsema 
w IS iniisth on tilt simt siih In Ihe other foui eas-s the tmrh3Stma was gen 
onti7((l In the noiipiiKtritm^ wounds pleural Hind or pleural thickening 
was found light times In m-c iiistniues tins was a litt oeciirmicc and was 
ahsiiii on tin eailv n i n situs It w is on tlit same side is lie unilateral rib 
fracturis thru tnuts was hihtiml in the cist of tmuctsol cmiihsseina ip 
I larcil in tin i iso without iih fraelnre niul was mcii tlirci times m tlie rises 
ot hihfeiiil nil fi utiiro 

I’lilmoinix iiifiltrition siij^gcsine of piilmonan inti i-stitial hemorrhage 
(limiinshed at ration or pitthj alohetasis was sien in nim cases It w^s sien 
late III four lungs (c ul) \ ra^ piolims fniloil to show it) rails lung cliaiiges 
Kcurrid iti (uht lungs I‘irli d •olhpse of tlit Iiing oeciirnd twue Ilcspira 
ton <mhiinssnieiit was jnesenl in fis< eiscs It w is maiked m one fatal ci« 
iintl dcM lopul in the stci nd fit il eav j ossibh phiMUg a part in the mortality 
In till other tlirn <as<s it was mirked onU in Ihe <ase of umicisal cmphisemo 
riir rmpluwrui was ixfiiisui. in twthe eases modcrafe in siy and sli-ht 
in two \ctiie triatment tow aid relmnig the emphysema was nccessaii ouce 
nml nil In inn lucn of mine in two of iht fat i| easis (death w is piolnblr due 
to tt 0 ass 1 1 lied injuries) 

DISCI -SION 

Nuiiicious instances of intei'sliliat pulniuiiut meilnstiiial and siibciitauc 
oils impliiseitia following u taruti ol causes )n\e hceii leportcd ni the litera 
tlire Fni ttic most jiart with ttie eaeciilioii ot rases of direct chest tiimiua 
Ihesi < JMs 1 lie been isplaiii'sl or proiel to be caused in the manner deseril ed 
iiiidei thcli inisni 2 

t'ow’rt* ik-scrit ed two eases of mednstinal cmptusima following chest eon 
tiisioiis with s| oiitancous leeoscn in esih I ilionttnl'' quoted a east from Dr 
Tred 7imfiHr whirt genenlized snlitutancotis emitijsema after multiple nb 
frartuiLS with m irked djsjmca w is su ctssfnlh ti-eated bj open tlioraeotomj 
1 iicdnian and King reported i ease of mtdiostinal and e'ctcnstie subcutaneous 
einphiscmi following an automobile atcihnt Dispnea was marked at fii-st 
On\ 'in was given and sjsinlaneous rceoven ensued 

'f uses I a'O occurud after genonl anesthesiis Thomtmi Tr Adims and 
Livincstone" reported ii fatal case At autopsv mirked nudustmal and pnl 
monan iiitcistitial eniphiscma wcie dimunstratcd tiiotliii fatal case was 
1 In Dariet and Thomas* A eomuhioii compfnated an endofricheai gen 



CAI^CI^OSA^COMA 01’ THK MA’M'MARV GL V\P 

IlfLA II'ULRT, M D , AND MiLUNGTO'i 0 YOUNG, 51 D ,* OkL-^HO-VU CiT\, Om A 
(From tJ.« DfrflrlmfM o/ T} t School of it^d ctnecf ihe Uu,uT„(y of OUahomo) 

TN A comprehensive review, Snphirand Vnss» asscmblwl the avnilable reported 
1 coses of corcinosarcomas and tahnlated 153 accoidinfr to the sites of occur- 
rence Thev condudod tint perhaps onl> three or four of (hem might he 
dcsigmlcd as true careinrsircomos Arong the tUirtj two eases recorded s 
pnman in the mamimrj gland, Saplnr ami \ass appircntb believed none to 
be true caTciuos-ucumss thev considered tweiitj one is “(luct carcinomas 
Since then Harrington and Miller,* Smitlij,* Oman* Mostu,’ and Adau mid 
Herrmann* have reported cases of carctno'-irtcma of tlie mamtnaiT gland In 
this paper an additional ease ts pie'Cnted, and because of the raijtv of th" 
neoplasm and the theoretical implie itions the data are recorded m some tUtad 


RfPORT or I vsp 

fivearoW hegro woman alrnmeJ ts Lnivei'itv el OVlahona n««V 
\jril 8 1044, eouplainme ot a nta s in tie left lusninv ghnl, first notieeit four units 
pre«iou«lj, and tncotv pounds lnt« la weight duriig tie jrevio s vevr The jatirnr elated 
Ost two month* Ufore n't|ui‘'<ion ‘le «Ii|pe<l ae I fell on ii-e sinking the Kft t m*t lot 
I ung tl e fvll tl 0 nn** tec imc p nful an I intrtv f I in « sc On MbtcIi IS 1044, a pin* '•lan 
mei«cd the ma** nod “some {ti* ood a tar*’* *Donat of fc’ood” were oMuaed The "ia«* 
re uiinetl ten ler an 1 the wound fsi'eJ to I <*•! ilrjitnng a I rown purulint n aicrial 

At tie time of adini**ion the pitient was oWk ml d I not nppur ill Tie teraix.ra 
lUTc wn* 100 C* i In tie tipper lomt nwvtTant of tb* letl r an mars giant there wav a 
hrm warm, ten! r nia** S em in Jnmeier vttaelicil to the ov*rt\)ng «kin From rn ^Iwa M, 
ulcerate 1 area of the skin 2 be 2 cm oti r the m »«« a foil *anguioepiiriitcnt 1> < iid C*\ Jed 
Tie lymph nolcs in thi ntilli were not palpable TIk noiainder of the pliv*ic6l evitniantiou 
iielJed no pertinent mferri'ition 

ItimlTsis gave e«Mntial1j negafiTe ro«oU* TIu. ret Uool cell enunt wa* i Sfifino, 
tie h'tnogl lin content wa« Jo 2 Om , tie white Hood e«ll count wis SlOO with pnlvnor 
|!nnucl“ir« 35, lymphocytes 40, monorTiii 4 awl eo-iooilulcs l per cewt The Mamni lc«t 
f the UowJ wws ncgutiic V rocnlgino^ram of tic clwst <li*c;o«cl no eMleacO of puhnonsTy 
m t \ I op.e from thi ul cratcl ana reri iKd a rsiilly glowing mslignort ccoph^m. 

On \pril 14 1044 n radical nia>tcctiwnT was perforineil The jostoperatici. cour r \v-,s 
uu^ccntful except lor some vparatioc of the id i«iqn whicl ncecs.nalcl a «kin grifi to 
Mat s Th ]>»ticnt was ili<<) argel on Mar 19 f-ul'wjucnth si t wa* given roerfgen ra ’la 
i> n <Mr n pcnc*l of twenlj «eTCn das. (May 31 to June 26) to four fiel]. two oxer t'e le't 
«! jer it oraj, cnc over the left atilla an I one o*«r the I ft suj raclavicuhr reipou (total do»e 
1 '<>0 r to tie t xo anterior fiell. nnd 22tV0 t to the txxo fiellx Oxer tU avilh nn’ supra 
cl ixicular regions di^laoi-r 50 cm I'o kv over lUe two anterior fields ant i) kv over the 
I ft aa.lh anl •upniclavicular region*, IS na., Thoraexis filter) 

Vilen s.*B on Jan. 3, I9iv the intient lial game.1 fifteen pounl* m weigh- There 
was TOcre clew a sot »» en fence of anv local reeuTtence V toentgenograTa 

0 t e c Mt disclosed numerous roonl areas of laereasnl density scattered througlout l>oth 
luBg fells interpretd a* pulnionarr metaMases The latieot died 1 
March U PiV No nceropsv was perttniMd. 

nrccis..) for rubllcallon. June 10 I9r 
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Air Block in Lung lllastl T ancct 1 CDS, 1012 
sctna I port of T«o Ca*<“i Dio to Chc«t Imna 
21 1 IH 

onri.. SirgcTT, Phil i/** tUiB, 192' B B ■* um Icrs Compinr. p M 
mg, S I> Xi«co%ery loilonioff Con« rratin nierapy, California 4 
Uot M ! 58 Cl f i 191 

1 Thornton, T 1 Jr, Ailaina, A\ E, anil Liiin,,<ooc 11 M Mediastinal and Puhou 
tniioiu lniil\‘iiiia liTlon ng Intritraehcnl iMofllition Anestlieiia, Anesth * 
\nalg 23 J'" iss i m 

rtarrct, A If and Thoi l> Mv»itc *mrgi al Fmpli •ema During Course of Grneral 
\nn >tlf“a, Bnt M J 2 CO_ 691, 1941 

I lones 1 Massiie ‘■urgieil Empha semi, IMeainothorei atvl Pneumot entoneum, Bnt 
M J 2 '•30 511, Ul> 

lIi’Tiiiinl, A I F urgeney rcrtieil Mii] i<tmot<>m} in Ci«e of Massive MeOiastitil 
iiil '«u!>futaneous >ii)ply*c-na ''tCtnlari to 1 pmvnl of loreign Boily Ftoo 
Irnrliis, \nn Otol Bl in ILirvugBS 8 9 io|| 

1 J ,11 ml Mb iUn, C <- I'ulwonic loterstilial nnl ilclia«tinil EHijliveei-a 


IilcrlHI 11 K 


Die 


tliia 60 102,1910 
1 (Irw h, L C \e«it« I 


ClMVIun n C loUuvking Bron liopncumoaii. Inlhn J I e>l at 10 1*0 JT9, 1943. 

■ ^ hwarti I ^jvntai<if.iis Molii 'toil anl '•obcutmeo m Fiorhysfnia Compleatig 
Bronehml \Mhina, J AUergv 16 279 19|3 
Ihmnm L Medn*lina! 1 mphT»er i. PranV B llms* Leetun, J \ M \ 128 18 
JOlo 

Doinllson J K '■urgieal R sorOers of the tV » I htli leli liia 1944 leiAFihger 
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Tip 1 01 «j sucin n c h'jsIpI df tw i nnilli! lro«n nnl }PlIo\i.r8) fraj^ouljof 
ti* UP I ^,Ptl Pr251\ l'>ly08 «*ntmptPrs Micriwopir ( ref irotiorn itainel with Insa 
u iin 1 ponln JikpIok^I cefs of la^ RpopH^tiP relU «tilt n irkol Mir nt on in "iw (ind 
pI nil of (1 p n icl 1 nn I mnnv in n state of Im on In pt ircp rlu-tpri of «i j ircntly rpltl p 1 al 
cplli wore a H n nurroiinOo 1 I r cplla in a »tre ii 1 kc arranuement n ill m a Cbnllac (^rounJ nb 
ptinpiiti will I filoltl ritopla oi <f tie cpIIi Opfi«iomt cpIU ha 1 (, ant proport on* 
with ipiornl iiuci i Vrciin of no rtwts ai 1 homorrl age were fro g lont, nnl a 1 roll tone of 
fibrinoi irul nt oi ■ late roiirel | art of one eal’faee 

Til- «[pcini h ol t III -.1 nt oj-ention con* riel of the left nannary glanl with tb* 
nnlprljing p-ptoral i ii«l ^ nnt nxillarv eontente Tie mpile wa« iniortil fnolr norstlr 
iin 1 cent mile loontp 1 in nn »ll pltral | nrlioii of lark Iro in sk n 2ft 1 v 13 cent moten Ib 
It p ii| gir inn r rgn Ir int in tl «. akin overlying n tinotaant ma*a « cm. in itinn eter, tl ore wM 
nn ule* r i( 1 nri i , bv J cm \ ilh evert*«l heafie t up niarg n« On the cut «iirfaoo* tl > loJ 
into a omterlikp oaviu ( cm in ihinettr filial nilh green jello v an 1 Iro tn t *«up ilelns 
•urrounlel Iv iv mft jnle veUovrgrav margia of neopla<t e ti«*up 1 cm wile (Fig I) Con 
timioi* with lie nevrotic area llere wni a grav pink neoplartie fiell 4 le 3 eentimclers. 
I> livtal le l\n pli nerl * in tl t nx llirv content were lo great part rej laeoil 1 v a I lin'O ti«uo 
ai 1 It ere «ppmi 1 tn l< no neoplaMi Inrolreniint 




In ihiero^eopii. prejarationa ataincil witl lematoxvlm nnl eo* n r pre* nling many 
parti of the groi fli, tl ere were sheet* colmnii* or ne*(* of neoplastic e] tl el al cells m n 
cJWioa CMuyifi'cl 0/ jieopJa«tie cells with large Te«icular rouni ornl or irrcgailarh *hapei 
nuelci in n streamlike or interlacing arrisgement The cell nuel i rand niarkdly in s re 
nnl a n in Itfr ' ere «ccn in a state of dinqon Tie evtopli*m of It ev cell* fa Id into a 


filrillar grounl sab«tance similarly arranged ni streama or wl 
in the obTiou'lr nonepitl elisl «frotDa were cRnpo*e<l of cells 


staine 1 nuclei w tl pink 
iwlhin n halo of ejaopla* 
in mult centric cell i3iri«i 

perccptillT in plnf” 

thclial growth (Fig 3) 


or larender stained cytop1a*m bar i 
‘m ‘tome of the cella had hnge n i< 
on Altl ougfa the epitlelial and no 
g 2} el ewlere the »troina v aa o! 
Areas of neerosi* nnl hemorrl age w 


>rt* Tl 0 ep Ihel al 
i ith large res culm 
clearly I seem ble b 
or multiple nuclei w 
(I dial elements 1 1 
i«lr proTi Id 1 ' tl c 
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A N'PiW MATKRIAI; AM) TUBE DESIGN r.ASTUOlMESriN \T. 
INTUBATION 

Arthlr L Ka<lo\\ aid C\uf 

fFro». of Inur^ol r- t Bro^oh P*o.c m noUy^o..l Prr^b.ur n 

Uftpilal. nni tht Cehm ,f MosrtfnU 

P UOLONGEI) use of the rubber Mornich or int.-.ti»al lubi iias-ed 

IS frequontle the eiuse of bitter eomplmnl on the ii irt of tht. I< iti' nl due to 
ob\ious irritation in the nasopbannt and c»ophs?ii'' The natural qmbtj of 
rubber matcnal is a lii^h ’tee of '^t\ohllless, a piojH rl> which make!» it useful 
in tires to preient shppiuit but truU uiieomfortabI<“ and irrilatuic m the no'i* 
and throat 

lIoliuRcr ntnl Loch* reeoiitl> »ci>orti.d foui <aM?s of stitrc iiifiction of 
the cmoid cortilase following ulceration of the postciieoiil niucosa in the an 
\eritit -oiW of \bti sfwipbaavis Gs sststatvov'. «*t ui.tfvtu« vl Uilwv raiilo 

of rubl*er V survti of the literature n.wcah twenti font ciscs of serious 
phtirin^eal infections follounu tlie usual rublnr intubnlion proudurt throu,ih 
the nose 

Repeatid trial and oliscnation haie shown that int(.stinil iiitubitinn at 
times IS a Itfesaiing pmtilnre Khison and \Nell\ ’ in a Un 'lar snrses nf 
intestinal obstruction, concluded that where >uetie« dnnua.v bv means of the 
duttc, I etme, or ^lllI(^ Abbott liiK was earned out in 124 of 2')i casts (ns nil 
adjunct m treatment of olistniction irom all eau'cs) it was of \jlm in SO 
to Do p«r cent of eases In fact m 25 jur ciiit of thu rises in which suttioii 
dtaitiage waa eariietl out tin Mib\>«iHeju otHMali't protednre \\ is lujuirtd 
The\ felt that it was partieularU valuable in olr-tiuclne lasis ckvilujung jxM 
opcMtueh when fresh adlnsions arc the lusis foi the ob-slriu tiou In most 
of these CAMS intubitioci climmatis lh< nt< '■siii for a subsciuuit oj<ration 
The sfitistii s tlioj pnsented arc >• niincing | ro« 1 ot the lifisaniu’ pcrv-ibilitn » 
of lutmntestvnal intubation Whw tht- MilUr \Wiott tubs was usid fur intra 
mfestitial suction in 1937 fc*r the first tiim. the U pir tint mortaliti lint 
rsisled with the Use of the iiitnsostiic tul>c from 1914 to wm ndup/s} In 
V) i>cr cent In sixtj five ea«-5 where intmintcstma! intubation was ustsl nfti r 
J’n? the iiiortnbti wis onU I*! per rent Intul itioii « m pninu snrpii il mt< r 
\tiiltnn III a partial mti’slinal olistrcictioti iippaiaUtN \»> ndueiii’ intmintistmA 
iftision 

It IS Is'causr surb imp.ij-|anl nscs baa. liciii estabhslu d for mt. stinal 

intHbalirtfi that a new material w is songbt that would justifi non frniiuut 
ami earh use of the intniijsal tiilii This is jm{*orfant sum tfi< n is a irn it 
deal of reticence arnotie doctors to use in uitritfas.d teds except ivv s»nous 
circuiustniicts This is tindtrstandahle sines, ilurc n a inarknl diNComfort ui 
tb^on the patient 1 1 th, u« «f the rtiblH r tid-c 1 he \.rt- nt n jH.rt ib lU 
!«• Vr^wi* ‘ U«»t»r Oxniwnr oi^nnic Cullr tn 

f„r April;! t»r 

eqa 


I Cllr 
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2 *2 

ill'll r M 1 n of 1 } c obMcu«lr ppitifj il an I Bnepitt al flnnpnts viried in different portion 
of iJ t Cf( \t!i Id tt 0 p. r p! crj of Ue {.roalh in i heM iLere apiiareiJ to be a conJcnjatioB 
■'f tl e f 1 1 m eonnective ti«Kue O ra«io&al ffroupa of Intict oeini and duels of the nmninarj 
chol 1 re seen (urroundod bj a 1 o«e ctonntise ii«aue fnlinff inlo the nenplasl e t 'ne 
I repiruti >ns from tl e axilHrv Irmph no I s divlo’^^ marked sd po«e ti'«ut repincempct of 
tl e I; 1 1] I an j attirn nu i r i npoih*t c Sniohiment 

CO'IMFNT 

riiiiL IS ample cm Knee thit canecroiis growtln composed of both carci 
Horn itmis and s ircoitntous elcmtnts o«iir In the mimmary glind thej hate 
licpti SCI II ir iniit ’ rits * and men Neoplastic proliferntioii of the cpithel um 
in the nnninnrj t,hnd seems to fiiiinsh an incciitiac for neoplastic growth of 
the Htromn as m fibroadenomas \ pure fibroma of the manimarj- gland b 
exeeedingl) i irc * Tlierrforc the mti rpretation fls to the origin of carcinosar 
corn IS needs not nccessmfa le c'>mpfi<afod afthotiffii the jiovsifnlifies cnuniorafftl 
b^ Ifnniiij'lon and ‘'lillci* must Iw kcj t in mind I’crlni>s tlic simplest concept 
is to c'»siuiie that the (j itbclnl clcnniif (lie carcinoma is dominant and that 
till eonn<(ti\c tissue clement thesiiroma is subsirMcnt and forms the strora 
Cucmniia alwnis stiiniilnles the miritmnding conneeti'o tissue to prcaide a 
stroma for it In this instamc the slinmhtion leos such that a sarcomatoiu 
s niiiin n IS prodnec 1 TIk sareoma on the other band proaidcs its oani stroma 
aid therefore is unliUlc to initiate the growth of a carcinotni i\ceordin:r to 
this fonet] t tlie circinrmatoits melasiascs might induce the proliferation of a 
sarcom itoiis stromn nhde samnalous mctasijscs would lo fice of carcinoma 
Unfortunalilj m our taso there w-as no opportuniO to studj the stmetiire of 
the inetsstatie giowfhs 

SI MStcRa 

V eari iiiosarconia of the mamnun gland is rej orted in n 43 ^ car old Negro 
Monian Tiic morjiho’ >gtc appear nee of the rare lanccrons growth suggested 
lint tlio opilbclnl element the lareinoma was dominant and that the connective 
tissue dement the sarcoma formed the stroma 
RCPFI I \CLS 

• e IJreist 

■ Path i 

S 5ro«to D Carcinosareom dc la Glandula Afamana Rev Asoc mid argent 59 
mo mi, 1915 



KXtLOW SE\% TUBt » OR r4«!TIM«\Tf'TIS VL INTUU \TION 

clMiiscl m order to be used sareh ainiii There Is no odor to the plnstlt tub. 
siifh ns ruWicr lubes pos'-oss 


OV'^TFOI^TErTINAb TbBf 

This (Icvign nf a plastic pastrointtstmil tuU sUfCi-rs somtuliU fi-ont the 
1 result t^l)es mn.lL of nibUr U is a sinsli hiiiuti pln-tic tube ten feet long 
witli a weu'htcil Inlloon ‘illichwl to its end The Inlliwii is weightdl h} being 
parth filled witli 5 ee of Inimd iiHtallu. nienun Tht balloon is a si panto 
chamber and Ins no counutioii to the Inmeii of the tub nor dws it require 
au> mfiatmu or deflatinn iftcr iiassigc tlirough the nose T!ic cud of the 
tnhe is weighted in tins rmnner so that .insits and jurist il«is will moie the 
tube through the intestinal tract in the same matmer tint i bolus of food is 
swept along \ lai studus <hnrl\ slum the lo« itioii of the nicrcnn filled 
I alloou at all times 

Vrosiinal to the 'vtt'u.hment of tW InlUwi ate jHiforitums direetU into 
the lumen of the tnl o into which the mtcstiinl eoiitcnls aie sucked 

The distal tiji of the tulic is made of a l«K>p of snnll cahlicr jihstic tubing 
nhieli IS soft and flexible This tij* is unlike i ni tol bill and Ins no tniiTnntic 
effect cither in pissing thiougli the insojilnrMK oi on the gistrointcsfinnl mu 
COS'! Ptrforitions in the tip lumiit siutioi of gistric or jntc&tiinl contents 
from the distil end of the tube is well is fiom tl « am behind the balloon 
The smiphcitv of this tulio ilimmatos i «oo<l d<Ql of nurse and doctor 
eire sinet once it is i>is>od then is no iimssits of const inlli witehmg the 
tnli for the proper tunc to the lilh ii in mder to note it tlirough the 

intestinal tnet To jnss the tnl' (he pitunl is placid in a semisittmg post 
tion with the hifld tiltetl bmk The lull « i> md tiihiihr tip is then passed 
through the nml orifice Tl « nierenn in tit 1 «ll«>on runs into the dependent 
j irt of the ehimlter whin it naelns the |ia« k n isopli ir\ ii\ ind ii Is lu direetmg 
tlie (iiIn? down till esqihigus After tht piss,i^< of the tiibi into the stomieh 
or to the 1* . foot in irk the pit lent is j liretl on his right side Ini short perio<l 
of tune giniitt oi poristiKis j nils weijited 1 dlonii into tlie jitlorus (see 
Fig 1) H iting pissed thr<ni.h the I slorit sphiiuterit reidiK motes into the 
duislcwum In Tvpeitcd tmK tin tule lias Ktii iiiserti-d uji to ten ficl into 
the intestinal tnet in i iniieh shorter |>erio<l of time thin flic pnsmtU used 
nil Iter tultes require 

In oscr 110 cases of intestinal iiitiililion with this plistic tiilte it Im Iwiu 
sliown tint then arc itniu idtaiitagrs ut siinilintv of liandhng and there is 
a rcnnrkible nl-scnec of divomf rt to the j itinit nfier is long as nftoui di\s 
Ilf constant use 


STOM ten IBRK iTIOV Tl ni 


Tins disiLti of n stomach irnmtion tulu consists 
m which 11 inrniw IhIk is msirtul IhmuJi iiid U \oiid i 
Itoth miss an «f plastic mattrial IJk small.r luU 
hnre Inis' his jurfontions wiK at Us .iMal end so i| 


f a <IonbI< Uinnn till ' 
i liri.( r dnmcti r tnl" 
ixtdidm' liesoiid the 
it clnjising Ibnds in 



^Mth a tiibc nuidc of jilitstip mutual ^^luc1l wdiins to a negligible degree fte 
insai niul pliarv ngc il ^1l^eol)lfoIl This matcml has so little irritatiie eftict tliat ^ 
Its carl} usi in Ristm or intestiiinl clifheulties due to irritation or stasis is 
iirgtntl} iKoinnicndi (1 smft it will taijsc little or no initible conijilamt from I 
the patient 1 

Of all jilistic niumils tistt.l tht one tint provod to be most useful anl 
least irnnting was a sniootli lnn>]»ircnt i»l istie of the Koroscil tspe From tins 
imtenal, rnodifi itioiis ot the stunmeh ami iiitistin il tubes now made of rubber 
wen desclopcil and an divcinscd hiKtni 

All plastie tubes to lie dtsirilKcl m of a sinaUer caliber than rulber tubes 
(14 to lb I r dniui tir) niid eni readiH be j issid through the nose The tubes 
ate of a elm eolurltss transpimies base a iiiodeiati amount of pliability with 
1 sstisfacton nmmmt of clisticils and nliosc all possess a smooth glasshke 
slid ness 

AnwNTvrF^ OF rnssTic omr luaBm 

The vlsnntajcs of thisphslie mateiial oscr rubber ore fisefold 

1 Plastic tubes liise a siii<M>thei surface tlnn rublier therebt reducing 
friction in the nose and throat while psssinir the tube as well as mmiimzing 
the trntttion on the i batjUN wbiU swallossing aftci tbe iubi- w in place 

2 The smoother phstie matiinl cannot kink or twist on itself tightly 
enough to obstruct the (low in uther direction As many ns three tight knots 
were expenmentnUy tied in a length of tiibius set suction eould be maintained 
to earn on the inthdnwol of intestmnl loiitcnls Tins is due to the negligible 
'imount of stickiness of jdistie nmtmal whereas rubboi his a imikod amount 

3 The colorless tronsparcimy gives continuous vismlizition of the stoniach 
01 intcstiml contents as siphoned out The nature of the ninternl cm in this 
way le continuous!) oWried and alteration in treatment made frequently 
With opaque rubber tubes definite periods of collection of intestinal contents 
in bottles are necessity to sec the tv pc of draimgc taking place 

4 The absence of deterioiition of ph>tic when in contact with oil or 
ointments permits the use of ointments having greater lubricating propcities 
in passing the lube Slorc tcmcious ointments ciu also be ipplied after the 
tube is in plicc This adds considerably to the comfort of tlic patient since 
it minimizes the irritation of the tube on the nasophamigcal tissues The oiih 
types of lubricant that can be used on riibbir tul cs jie w itei =oluble tv pes an 1 
these tend to clisappcai rapidly 

5 The incrspensive cost ptimits e\| eiulalulitv The cost of this tuhiii"’ 
is much less than for an equal length of robber tillin' In time it will be 
economicallv feasible to discucl the plastic tube after one use The discarl 
of gastric and intestinal tul is will save lUnch time and labor whidi is at present 
expended needlessly in the eleaning of tl e tubes h\ supph room pei-sonnel 
after each use The use of a frtsli noncontammated tide on rich new patient 
will also mark a step forward in medicine Vt times re used rubber tubes hivt 
such disagreeable odors that it is not \cr> convmom" to the patient when he is 

Id that the ill smelling tube about to be used on him has been siiftieienth 


KWUAN N»\N TtBI- V«K '■TIN <.1 INrilUTtOV 


furitions inoMtinl to its end so tint suition ipplitd to it -U(lo% ln<k tin " *"1' 
iiijrs of the elemsing Ihiuls tjuletl trom the sniaUor tnhi isec 1 ij J) 

This tube IS csjucnlU useful in Ihnvc oases nquiim" n |k Ued Initi'ii o\i i 
1 jHiioil of tiMU nherc It is neeeism tospirellH p itunt as nnuh diM omb 1 1 is 
liDssihh line to (It hilili or shook It his Intn used \Mth „'Ooil dt iiisnij itsiilts 
in iiostojx r itni musci and \oinituu pirtnl inli slin i\ ohstnii tion Inihitur itt 
|toisnmii‘j ^ill hhddei distuss with muse i siid somilina md is i ih nisinj; 
lUtHcdiiu followins fold piii'oniJi*' it his Wsiii Usul v.iU\ sumss 

ns i I ontiiiiious irrianlion ol tin stimiKh for f<«n dns in i ( isi ot stvin 
inphiUis u\ which ‘iiuiiii \\ is uiiniineiit The pitieut surii'id tin uiUl pli is‘ 
of the dist is( 

lU tills till c 'irr'iiii’emint eh lusinjr iluids such is hit irhon it( i>t s i<I i oi 
Slim solution 111* (ontinimiisK instilled into tin stomuh iiiiilt ,i \\ maiiistiiii 
siKtinii ilraiiis tin Maslmij:s liaik This is i true irn.-ition <h\i<i I uithi i 
It o-( It t nil In sit up and h ft ftnn tioiiuu without eoiist ml nnisiiia ilU nti ni 
Irnaition with the present smah lunnn lutH utpims tin jmshm^ huk md 
liirth of the (ohimn of ui itirnl drcidi in tin ful < with t ni h iisi < f tlic s^ r lui 

<hi( liter oi inort of < leiiisina soluiion is itt <lnd to tin snull Iiiiiien tiih 
and allowul to run in In an^iti wliiU in ilurniti sintton oi uuuisttin 
suction ts attaelutl to tin lirair smtiui tiilx IiiiMtion uni 1u i.u iii tins 
III mill T IS I on Rdith md is « irrnd out witl iiiih diMiinfiutto iii aln nU 
lint dill stiiiiiuh of s| tsmi<li< ^iisins nf tlui I ■> l< it it itso offt rs tin id 
unit of eoutinuous (qm mull d IS uol m.' i wuh wit distiuhm^ tin vdniil 
s inpli hi addins fluids to till irii^ ition I ■ itl inn lo it-i ii li uhle disioi ilurl 
to (I I p it nut the <h MX. d(s< iiU 1 In u h is is s »thf i i! m tint o) an in IS I 
tion iipantiis when proluii/td ust i \ mstl tul« is rniiurid Ii liis huit 
It'll 111 (Jill hi idder ilrniiij: In alhwiii i soliitiun of tni'insuitn sidfiti 

to drip through tin small luli itil< t'< I'l htiutn wluh tin hil is dranud 
1 nk through the 1 ir . r tiih 

It has hull iis(d fui uitri isliti i-s I tl as lutr iiiiti stin 1 ludin/ for 
I < noU hstiiu lip to tdi .1 s |„or< rasili ncuunplishi 1 |i\ 

iriMts h'ctliiii thruiiji »>i>* hiiw »> whil TOidu itnni is rdminislen d thronsh tin 
other tuhi This ilimui ms the nu 1 to dis( iiuk« t tlie tills fn -.im niedieation 


's|( maeh and inti stui d tiiNs midc of plistu iiiali it i] liaie hecn ^^lLllsH( 1\ 
I'.d ml round tolK (siinpnratmh fnt «if discomfort ...laparul to mhl er Inins 
^ siinphii.d till, usul for intfstmd iiituliatinn i< pnsentul to i 
.n itir case \n handUna 
\ two- 

ill'iussul Other Use 
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MsiUQii IS nmt &atisfactorj sIjohW a spiMic tonditioii of the patient require 
tliat he be niiod "ith the hips fltxc4l lit iub\ Ijo pheed into the ap) intu-> 
h inp: on Ins side a piWo* h^twein the Uws one W\t around boUx \h12h' and 
the upper belt aeonnd the chest If spasms arc too frcsiiiciit to illon the P itunl 
to reninn suspendod dnnnR the entire changt of dr(ssin„’ lie is raised )on„' 




om the c >rt »now1ni; 
lu« ulrtr* anl proper 
• n ix I, |r.n l!uJ];lt 


enolU'h to nm<ni tli outer bnndije niiternl snd luncrtsl for the n<cessnr\ 
obsmition an<l trcstnicnt and rns„l sjriin to p, ntm reai.pl,, ition of the 
iircvsine 

SNO COvtlt "tOS-. 


1 Th. in'iwtanee of prt.p.rdresMnrt should !< nco-iuzod as o xen iin 
portint part of the sunrical imtmont of dctulitns ulcers n.causo of the 
panUtic nnditmn present an I iJe Iicafion of the ulcers proper ipphcUion of 

dresNrncsuextremeU difiicnUtoatfnn 



lucniic i.iff 

A\ \jD i\ Tiu Tnt \TMJ\T o» OtciniTis Llclps 
Io'IthO KosTnL»\u\ MI) im» VimirrO M’vrsvn "MD Ill 

D lA'OHTS of surgirnl tmtiimit tMision in<I plisln closure o£ ilcculutus 
nUcrs 111 jiinplcKu jtaticnts mdicito mi incrcnsm^ ntiinbor of s icocssful 
results Alost of the ripi rts t«» ilati <«mt fmm inilitirs liospitaK where thci'* 
psticiits wen liiM rff<n <0 mul trtitcil Ltontuslli alt sttenns witli spinnl 
cord injuries will of n<<<sMi\ lie ulmittid fer trcilmmt to the seicnl pira 
ple^ie ccntirs m the Acterms \diniiiiHtrition Ifospitils It is m stieli renters 
that surRiciI trentnunt of lul sons i>osos i fonnidihle prohlem ns fir is the 
loc il treifinenl is coin ci nnl 

Suitalilr and fKf|urnt di in.is of diessiii »s irt a nciessiti an 1 an. cNtrcnuh 
difhcult to ncruiitplHh Icrmse the pitiints arc i n iKml nnd the lesions are 
most frcfinenlh found il out ihr pthu pinllr I stinsivc Ud sores cm It 
complied with deep liuntid I m ms ml K.iiiiie pro] rrli npi'linl pressure dress 
infts Umtuohcd Imin ptoiniiteuers must le jrncii spiciil ntlention while t 
dressing IS npplicd nnd should he will | id hd to pusi nt idditioinl ideeritions 
After plistK closure Ins h « u npromplishid \< luirinoiis j nssurc drcssinfr* mud 
also scrip ns i splmtuiii driier to pro hue n( leist pirtiil iriiniohlization Vt 
leist two issisfints in lutdrl dunn. npplii i(i ii of i dnvsm^ md csen then 
the process is tedious md ili< «lr«ssiii„ ml niliiili «uisfieton 

A well orKiinred ind | it>pcilj i<iu«|‘| <d «lnssinj iiv in is indispnisilih i n 
i lnr„e seisiei. whcie main pn and j istopi line dievsinRs ire done cieh di' 
The miin feitiirc of this dressinsr imm is tin oleetne hoist which emhics one 
doctor or one nurse to chiiitre in cstciisne dnssmit propcrli without exertion 
The results where these hoists Ime Ihui m d u« re so uniformU pratifi inp md 
the aeeei tinei Iw tlu p itients c t this mith< d so eiithusiistie that it was thoueht 
iihisatlc to presint it pi iphnills in detul Tlie lerompiininp illustntion is 
self explanatois 

The procedure iisunlh niiicd out is is loll iws The litter with tlic pitient 
IS wheeled into the dussinp looni to i i» sition diieetls under the hoist Mith 
the patient in pione position i 9 inch I ilt is pliced under the chest i 6 inch holt 
under each thigh the snips srmrod ind the sepirator pined between tlie two 
cables tint suppoit the tlii„hs Tl e lean is puUetl tint i uses the pitient to the 
desired I ripht nnd flii ol 1 diissmps iri ipinoml Asrplic terlmiqiie is eis\ to 
cirn out while the i afient is snspendid Mhen tl o pitient is leilressel lie is 
lowered to tlie litter In jnilliiv fhepropei leicrof the hoist 

Among the nnafions from this tisiid procetlure the follonuip niii Ic 
noted At tunes a pitient m Jid or on a dtnlccr frame in\ be broiipbt in 
directlj without pbaeing him on i litter tt is olnious tint the door to the 
dressing room must 1 e wide eimugli to idimt i hospital I cd Mtlioiigli the pionc 
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2 A clits-iiiif; UKjiu ftntunii^ tlu «sf oC in tlictuc hoist is itn-siiiloJ vliidi 
111 irl i<14 rtMliHiH the ihflimllHs of Inmllinir lli< pitiont ami alloy's f^s\ qpjli 
<1 tioii of (Ircs.sint.'N 

1 itli &li„ht \ nnti iis tins hj t ot hoist in ii nK > l>t us d m the opLratiii' 
room foi immtdnit ])ostn]Hri(i\( dnssiii^s It niu bo antieipated that (his 
motiiod nm\ well strsc other lisps siioh is the treatinciit of burns alsiit the 
Jiehit !;iisl!t iind in fertnin nriimpethe tomlitions refiinrin!,' unobstriieted jeee s 
to the peKie rcpion 
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tony lly r*’™ ng ti p aio a f on tl j t la t n I o la of tl® pom on I 
luct i aa ir** '*■’* tl y a ll ' I P nt n u Ho of coninon 

Juct ble into !''• C“'l ” ‘ » ' ' o" ^ ^'‘1 Tl e c 11 Us 1 lor- 

tbeadtaDPl rvit! a No 1" I PprctlptraaM Itouetlnul tb ouniintlc 
rpbt tlsnU Tie pit eot a oHH a |o c n | let of || oj rat n na at fa torv 

ffth a stablp blood pressure sol f lap ml t tl « fa r n jltule f 1P3[ r t on 

setuni anjylu'^ dptpro nat n n plated | re iHnt olv js n n Ic n n ed alply af op 
J on at"l '''*® found «le atpO to 4 n ta ^11 ougl p ns 1 rel aa pr t nlly ‘H 
the op J ,1 (. pat pnt njdo an unospatful eonyalpscpncp Dur ng th s per oJ the 
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r.lV... 1 . .'<•«» » <" " "' "■"'''"•'I' '' 7 ' 

thousli pranips anayeil if t!ir lul« nna <1inip. i TH ra «»' i a'Pi 
... ttol kv 111. nmili n».li.r™i>. 111. II. ■""»> '"I'' 'irml'il •“ 1’ •“•« H-. Kr«.» 
aro^l1«<' as 1 ’ Hi. st.xl xh a« <?>.<■.■« o£ noutnl M pr*-<nt Micro 

scopir rc.orf of H.c 1 m,.. ..mBtiOi ri-v, * ch . n«rox.s of tho ..ment.in. ’ 

tW diaVvt.Ri.V'r-m M «Ui* trnx. (I *8 -it oo.mpanuc areis ,n U. 

\Ui'' of tU . muon .1. t bTimIi Ml tie a|'l< of il.e oil enttreil tlie 

.kole«-m r...UU ml tHe imt.n.., r ot rM..B,on Oict «a. n mm trtrscr^-nmu 

films fit fixe ntil un mmuf.x ml one loo s'iorvU n iloxl fluiJ IQ llie eOnmon ilucl Tl m 
wis lie in lirt 10 Me f' t tl>'' '“"it iniptiel fr<>i tl>« {r»ll IliJJec It m* noti 1 tint 
.u«n< n of tlie ml «,'r' "^1^ 1'“" 



Tie j idmt «u« li^li«ri.el fiom iM |c |iIhI on tin 6ftt<ntU j intoperlttne iln «itli 
n liiinl ./< «/ .{muu ihilert^tMis tol cl olelillin««' rc^ulud ilioWoi In lilIiio'‘n, an 1 

Ncule janrti“Ui iuth,vi TIh Ivizet c«fc tej c, \i c mn, tcJ to m inttmt lii»l «MiT bottle 
to coll “it con\cniPiill\ llie 1 >lnr» Irani.^ nnl tUi » i« losttuctcil tn xcti^Me tie 

tuliC il iilv null norm.) siline •olyttoo to lo lire egnitst encrU'liituin At lionie the patient 
eontmupil lo regain «iren tli smi x*ns niu li ii] rate! ixccjl tlui if tl e caMieter was clamp. J 
off or becaiiip plu.,ffftj at no. limp, eti. immcliatcU "uffirci! cM.-erhalif>ii of the right upjicr 
tjualrant ]ain which wa* relrmiil Ij Ofictuo' ttc tube V n«uvl stage rlioleiloiliostoinv 
to remote tic rc»i linl |•^<III « « i» ^Innneit after sufTcicot tiiie rlioul 1 lis\e chp»cj for th. 

I ancroatitis to sal *ii]e 

Jt was at this „n,„ that Harrw nnl tton us* stej tie mj.ct.on of 1 oOo solu 

lion of ouietcaine in norttnl falinc shIuIiob for cri»ef of rpa«m of the sjhioctcr of OJJi, 
nnl rct^rtcl one .n«tin t in wWk ib.s ronW Mt p-\»''\ge ot a resilual rotwnon 

ilyct stone 

On Jlar 15, twenty nine dti*. after epinrioD, tie catheter in lie gall flajlcr w»* 
injctloJ with SO ce of I 500 naperpaine solution in normal saline solution, nnj imgaie'l 


'<1 R< >R\ 


]()4 

with nurnnl r.ilin Julilipu nfltrnarl illicit pin IhirS <n 1iv« liter the patient r 
I orte i In lie lio«[ itnl at '* I 'f will n <.Ptpre pj « f rieht 'ijptr rj n Innt pain « n ilar 
(i that hK 1 iiil I il pro' I rntiiah NuiTmiBP «)1ulian ■’* op inj'* IpI into lie lerrer 
■ ntI<'l'T proiipli rehcMvl ilp | nn nnl a titrl IBJ ofinn <f nipotano solution oafriel 
'lit tlirtan iHia liter |p'«iiir< I nn {am 

\t t! la III o a r p it (| lint'tov.rnm (III. "j »na Itainil ool si unel tie it uimuni 

I nn e| r I f t1 1 i iiiion iliKt I 1 p 1_ mn , mill a m til n i ' J lui le are i in tl e distal eoni 

II n du t In Hfteen inniit*« .1 pr lont of tip ml lal c ijio] into III ilno-lemiin aa1 

III thirty ti iiiiili < *0 j« r <rnt TIp nultiih o n ij i |ue »t a 1 n« j r iio i«li n tod la 1 

li«nl [•onri’l iv i]l f r ono tinmnin., Irnsnti n mill niip r nine » larre-l out at ten 

Hv mtonnts nnl tlirl« ilnia aflpr 11 S'oinl ol lao^i ..ram a flirl » rat *00118 Inon 

air itoil tl • Inn < ter ( f il r n 11 n I iri t > I t '■li >sl In 10 1 im an I tl e prerinuilj notel 



fll n;j defoot B) lonwr pro*Pnt Oil enterpl tip duralcDUm ininplnfelp tntli ff) per eenf 
pmptjins in Ion minutes Tl e lul-c »«* clamp 1 off lunoc t! i day and bil arv Ir ininep 
at home whudi fta f < on ateras'tC {vmrf^h Or? t <w?r ?tf or 17 t p 

during Ihe mjit The patnnt wn* mthout distrcM The l*e*ror catlieter was renioior] on 
Ang 1 194C tl reo and one half montlis itostopciatiPplT Tip j tient cintinucJ wfll for 

llie ten months following that time 

Comment The asaoeitliim of mllniiiin ilur> dip iso of tin. innonis niul 

infection of the hilnn tr.ict is iccosnaed, I ut the tolioiogicil tihtionsliip ls not 
aatisfactonli understood Iniostigators hate ripoitod lull in tiact disoise in 
£ ipj 02 jHjp cent’ of e^scs of panerpatitis with an ntcrage inoidenco in 
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large sene'? of 55 per cent " ’ The exact evaluation of the relative imohement of 
the hiUarv tract and of the pancreas Ins assumed jjn if pr importance in the last 
fen }cars since it has boon demonstritcd that under eonservative treatment the 
mortiliU of acute pancreatitis is less than with eiiKr;rencv surgical intervention 
The development of a reliable and rvpid determinalion of the terum xmvHse has 
afforded us a valuable guide to scvcntj in carlv csscs On our service we itel 
that acute choleovstitis should be hsndUd as a suf^K-il emergenej nitl operation 
deferred onlv for ticces.sarv prepantion or for nonMirgicsl complications Since 
associated acute panercntitis is one of the latter vve have the additioml rule that 
a verum amvlase cleteraiinstion be mad Wfort twerpenev laparotentiv for the 
acute crisis of the upper abdomen lake nnnj iiilcs that are made to be broken 
we slipped m this instance— a mistake tbit fnrtunntelv turned out silisfactonlj 
The second point of intenst conceras the stems neccssarilj left m the 
common duct at the time of emiri^incv cholecvstostomj Previous attempts to 
remove overlooked or sccoiidarv stones in tht» dud usu'illj follow mg pnmarv 
eholedoehostomj bj chemical menns have in nuM instances Kcii fnught with 
failure until Harris and Ifoncus * nppU o new principle suRgested relaxation 
of the sphincter of 0<ldi rather tinn ehcmml div.olutioii of the stones The 
practical application of this pnncii Ic is sitcecssfuD) demonstrated in the esse 
herein presented Mhcthcr success following pitssiire imgation ujtli nuper 
eainc solution should be attribute^] to the relasation of the sphincter hv the 
anesthetic agent or whether the ancstUotinne of the ductal tite i ermita greater 
pressure to be used remains unproved Prclimnmj studies on s small sericti 
indicate a lower perfusion pressure follyvnng nii} orcame injection hut no 
Kssening of the pain threshold thus indicating tint relaxation of the sjihmcter 
of Oddi M the mode of action Further studies on this are continuing 
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MI si \ 1 l IMC C^STS 

A RlMlW Of Till IlTlIVTIKI AM> KdOKT 01 \ C 'U IHED ''T 
0> Till 

Aimm M \aj<ii\,MI> WIIIIIJIM Ut' MD and 
IiMis U III \K> Ml) (iiioiro In 

ffrnm H\r 11 jmrl mi itf r/ o I IaIM in £«yo / 1 I n> rn ti/ S AmI nf ilflctn' 
nn f Mrreu // •l Mf> 

sTs of tin nil , iii( r\ ImNo bun d 'trilul iin tia nirt t i f nil ul tlomiml 

tiimorv ' iiotiMllivl iiidin/ > v i n »r m<«< n irh i i^e rti*ort« in recent 
)inrs 11 a jire< iipialut din^n >m<. <( tin*, e mlitim i". ii dininilt prulilem niij 
rPiinirtN iii^i imih .ind t'lfteri iiu tt«<mi'>p <>l tbe r irih of correct li di8o'ii0‘'eil 
iiisPN jiriopeintncl) wt sbuidd likt l«* piesenl tins cim niid brills' Hie literature 
iil> tn tlnte 111 NO t ir ns it is jk smUIi with | oj su, nti/a comiuiiiiicatimis betuceii 
uHiiitiics isihted li\ \\<rM Mnr |I 

iii'ToK\ \\i> iNumstr 

Tlic first I IxirMition « f lliis enim n in made b\ the i lorenfine nnatoiiiisf 
IIcneMcni in lo07 nlin oiled tliesi usts Poiind rT ntitu|>s\ iiiiatoiiiic curios 
itics III IMi III ! itind A " tlie lir^t • onlul disiription of n clalnus 
st Tibbs I niid |( n cord cliroiiol dli contributions of \ariotis niitliois on 
tlic fciilijci t and tin ir estmufes «n to tl e iianlciae f inesciitira lists Furtlicr 
incidence is illiistnted la tlie folloniii,; 

1 lucid uiul ( lisp stale I timl m 8_(I00(I ndmissions to flie Mico Clini 
only toeiiti Inc inis nliric tiiinois wen (ouud nid of tliese oiili eight were 
cists nil inciilcii I of less tbm one in KNIOOO lalmissians 

2 Rollei' (jin tul the following re|>oits llic Alnssjahusetts General IIos 
pital Ills a icc-Oid ( t nilv sis ises fioiii 1 100 to I'lJf The Uiiuersitj of Ci!i 
forma lie spit d his n neon! ol oiii cist iiid <ne tumor of the niesenten in 
93 511 ndmissn ns since I'lOfi The ( I tidnn s Ilospitd of fios Angeles his three 
lases occurring m flic icirs I‘I32 to 193 » m i totil of 12 42o admissions diir 
iti" the same period Los Angiles GenertI Hospital his i record of one case in 
188 921 admissions m tl e five >ear period 1930 to 193 j 

3 Olesen*' rejoitid no rises found it Los Angeles Hospital from 1912 to 

1929 

4 Costello* reported one case in J8 312 idmissions to Momen s and Cliil 
dren s Hospital of Toledo Ohm 
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ONTRIBLTfOS 

fcirst •» me^tene cj»t at iutoj''’v 

Classified ifiesc e»«ts 

First JeMirOel ehtlous cut- from aufnpsj 
Tint «ti cessfully oi<tnteJ in •< fjsiie mcsintcr-. 

funior' , ,, , 

First luarsupaliwl 'O U a tumor siirce slullj ani 
l\ter Bcananii Kilnn Mi\hr7 Miiklen 

•jK) tnife? f-ifients «urgi illj« 

Founl l<t «ul of ««• ei.sc of mcsentcri tumors t) 
e>«tic 

tlinitoif i-tH 1 U I iljloas < mus ani 
ecSiin CO cus 

Refeirel to SI rise nfvirts 
FiJun J 0> » Is « fo <I 11 I it 

\1J I - lUsis aol S.il tic lotJ* I . elite win 101 
A.Ilfsl 9 .a-es laj tevi we.l tl I temtute 
Id -t ill 111 renew i ' I I J puJliJicJ fi'es 
II kii_ II t t I U' 

LtiPii I tU t t\l jiuHlir if T p ltd cases at 
JOi'i 

\.ljd II , .ses 

Collstel 53 eases of .tijluus 
\n I ' s 

Maiisl (lilt no ler ou cne* ?al U-en rejortel 
Kei.rtel itiil ,»»' i ises la\ I’twh lecorld 

liilt^ I tl I il<i< nr 30i> 1 1 no 1 n.s publislie] 
F ui I I. I 1 .s r.i irt 1 sill e in”'! mil estmate) 
lot >1 lo t< it , ut vni 

V«iii It I )M) to till < ises r port. ! 


5 Porter** stated that no me^nj ik .tats wort loiind in I*) 000 autup 
sirs nt the Umtersitj nf Mmne^it t a>*d »‘n\% tvv»> rises mctl fv\Acraet\ in 200000 
clinieal case leiiorts at '^t ^^ar^ \ ami tst Lnkt s Ilospitala iit Dtihitii Minn 
C Roller' lomnl thte. uses tn UOO s«i;:kiV ulmisMons to the TJm\orsilN 
of Pentiaihittiii m tun and i>ne li ilt i< ir\ H tl to I'l MI 

7 As far as «e patt ilctenmnc inir iise ts the third one of i niesemern. 
cist III nhoiit "ofl 000 admissions lo Mtu\ llirspital < hn i?o m the past iiinets 
eight sears Huepir^J i.porteit n ease of niesenteiir isst (nipsentenc entero 
tsstnma) fritu this hosinta) in ly27 The pilieiit was a bn\ i^ed 7 >ears wlm 
had u csst the swe <il i htn s ej« lot it«l hetweeii thi ieisps i f the Tnesenti rv 
2‘j imhes fniiii the lUoiolip jimcliire Init unt loiineiUd to the itemii A third 
CISC was rcporteit li\ siw\er“ »n a }>«.rs»iiii (mmniiiiKatioii This lasc how 
ciei was iioicr ri ported in the litcraiwre 




TJjprcforc, it is rinsombtc to snj tit'll mesenteric cj'sts are sufficiently un 
common to nroiisc eonsulernhlc interest WarficItV cmplia-sizeil that many sur 
grons of wide eTiieneiipc lm\c neither obserted nor operated upon a patient 
flic coiiseiisiis of opinion in the literatnre w that the condition occurs twice as 
frequent]' in "oineii and is rarely found m the colored races Of all jnesen 
tme tumors the c'stic 'nriol' is four limes more common than the solid Jfost 
textboohs on surgi n refer to the subject only briefly if at all Surgeons com 
pose the mnjorit' of authors who write on fins subject and most of them report a 
single case Se'cnil lin\e reporteil («o eases. Roller** hid three and DePenna” 
reported four lliiilip* anil others stated that the diagnosis is rarely made 
before snrger\ Init this is not eiilireh so since diagnoscil cases are reported by 
Haworth,’* iKrtolini’* Naiiniami,** Aloi“ Finucei,” Lc'ison and Wolfsohn” 
ICross ” and others 

rnoioa\ and ci sssipication 

Various classificitions of mesenteric c'sts have been offered as aids to a 
better understanding of the siibjeet Portal” wis the first to mike such a pro- 
posil in Iff) I In 1^4J Rokitniisk'” said that the tumors arose from degenera 
ted lymph iiodis Iliaquchayt’* Jisiid the essts according to their contents as 
singnineous lymplntie, pansitic, cl< In 1S9?, Jlojnihan” elaborated somewhit 
on this Rime iIas»ificitiou an<l siipgesteil seseral causes for the formation of 
these t'sts Dowd* in I'^Ofi first atlempteil to name the 'irioiis trpes of e'sts 
according to their origin It was hi> opinion that many of the cysts were of 
cinbrjonie origin and lie presmted imicli c'idenee m proof of this opinion He 
further stated that we em iiiilude all mexontoric cysts in three categones (1) 
embrjoinc (.'sts (a) li'ditid cists (3) cystic malignant disease Dowd also 
irrpivl 'll! iniC'Cigitors to ohtim microscopic and chemical analyses of these 
cysts so ih 1 He c-in leftei wnderstaiid the problem 

AIuii' niLors since hue amplified Dowd’a ciis.sificatioii and the literature 
contains nnny theories ns to the pencsis of mesenteric cysS but the subject is 
still rather confusing For a more dctailwl icrsion of this phase of the problem 
we refer the reader to m original nrliele hi \\arfield* who presented an ei 
ccllent discussion of the entire subject Afore recent ones are Swartley Loch* 
Lahey and rckerson * Beider and Roticnberg*’ and Roller** who feel that 
mesenteric, omental anil rctrojwitoneal cysts should be classed together IIiH 
(quoted by Dunne’ ind Lirl in* ) m 1930 presented a classification which re 
widely accepted at present Tins i« also u modification of Dowd s classification 
Hill slid tint all niesentenc essts are of two types 
A Simple D Neoplastic 

1 Serous I From ectoderm (dermoid) 

2 Chylous 2 From mesoderm (lymphangioma) 

3 Irregular tyTcs 3 From entoderm (enterocystoma) 

4 From fetal inclusions (teratoma) 

Newer work on these cysts reseals that some are due to dnertieula from 
the intestine in the embryo It was suggested by Guthne and Wakefield* that 
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Ibese diverticula ma\ extend mto the mesenterj and become pmehed off ‘^ome 
ace ab-iorbed and others renmin to form ejsts Intestinal epithelium founl 
m the majontj of tweotv two human evsts nnd accoiain" to these author 
substantiates tbe theors of cmhnonic orijrm of niesentcnc c\«ts 
S.1CNS ^ND SNUnoMS 

Mesenteric cists tnaj occur am where from the diiodemnn to tbe rectum 
0\er one half of tlie eists occur m the small howel and one fourth of them in 
the mesenters <jf the ilenui * The contents of the cj sts iiiai be clear milhi se 
haceous Moody vellow or brown These eists ire iisuall\ benign but nialig 
nant degeneration can occur and imi he either eartui ma or sareoim Heeciif 
1} there have been scieml reports describing s«ch clnnges* * 



Other than pam the sjiuplonis art those due to complications piaicipdlh 
obstruction Holler” stsf«} that acute tftrnnit m intermittent intestinal ohstruc 
tion IS responsible fir 40 jep cent of all complications Pam is present more 
requrnth in this tipe of cist If an mam otier tjpe of cystic alKlrnutiml tumor 
Increase or decrease of fie patients might is not of anj great significance 
An abdomen m scute vjirgicsl condition nm present itself if rupture of a mesen 
term ci-st occurs V enrefiil histon will med the probable cause of sikIi aii 
episode 

MaGNOsIs. 

Tbv principal point ui the clui'snosw of nn'^enteric cists is to bear m mind 
e possi 1 iti of Kiich a condition cansing tic s\-tui toms present m a jaticnt 










SURCFR^ 


nn abdomnuil ni I'.s Mam /ron to n fairlj larfri size amIL tlie patient 
umiplniinii? oiih of jui iticrtaso iii girth of the abdomen A rounded ab- 
dominal nn‘«s, i\lin.}i in i\ he soft or firm lender or not should at least siuge^t 
the iK)ssihilit\ of It inesiiiferic nst A single seout film of the abdomen is set 
doni of gn it nssistiuice in the diigiiosis since inntij of these c\sts arc not 
r Klmpnqin and < isf no sliuluu Ven oicasiolialh, as m our case, the cyst 
ill (ontniiis Mifiiiu III I ah Him to Le outlined on the x rn\ plate (Fi^ 1) One 
Ilf the (ists in lliiikol s report'* also coiil'iitied calciiini It is miportmt to rule 
out a <011111 1 tinn wijii tin huiKii, nliicfi eait be done with a barium meal or 

uiiiiia (Ki,^s Sand Jl A psehigrani srill aid in niliiig out anj connection with 
fin kidnei (I’lg 4 ) Ilolh a»t« n>p<Klenor and lateral films aid in locating the 
(I't (I'lg *1) IIiiil 1 1 nUi siiggtst«d pne«uiM|M ntoneum as a possible diagnostic 

•lid 11 ies« ri*siilts plus T etrefiil histon and phistcal exTmiiidtioii should lead 
til a cornet diignosis m most instanecs 


TnrSTMfST ISO mortshtx 

'Ire itiiHiit aiqn irs to be ihc one phase of the Mihject that most autliors 
Uipf upon 111 the older ot disunhilils the Ireitmiut is ns fiUows 
1 'Fotil nmoial or emiih itmii is the operation of rhoire 
J Inmbafmn «ilh Mibsctpient intestinal rcseitmn inide mandstorj bv 
iiivoIk imiit of the hloud supph to t {tortion of the bowel 

1 Sruisupmli/'itmn is the hast dtsiruMc melhml and is resorted to onl> 
when point 1 or J is not jmssibl, dm In too esitnstie m\oI\enient of the bowel 
V dniiiiing siiiiis nft< ii atcomiunics tins piocediire but iisuall) heals m one to 
tliree months 

■( \Hpii itioii is mentioiud onh to b< lomUmned as a method of treatment 
It 111 IV ii< iis<d for dingiKsiii piir)><s<>s after the tumor has been isolateil at 
ipeiitmii < r to tncilitiiti Kininnl bv rc IiKing the sire of the cjst 

Vtcliliv'" nported the inortahtv Ss a vvhoK to be about 35 per ceat 
Itollei* stiletl that the niortalitv follming leiiioval of tlie cjst without intes 
tnul resection is <iboiit ‘I pci unt with rcseetioii 2') to 30 per cent, and with 
marsiipnli/stion ibmit IG pei cent 


eVSE REPOBT 


ciit^rpl Men's llo'ipitat Jsn "1^ 
to Inipital ulimsaion At th^t 
I mil <0101111);; Melie-il workup resulteJ i" 
t This lesrel up tfsJusIIj and three jears 
the ngioii of Us "1*11 thoracic vertebra ohiUi 
ID was not retiilel to the prertously iseutioiicl 
e su"[cetel auioe ficus of infectioo but the ps 
nell IK SIX to weeks without medication 

lutoraobilc accident and sustained c 


I M u;.el << ir« s < » »1. 

19J6 Ihe pstiinl i k nell ij l 
lime she conipljinel f leits le a""arial 
(he conclusion fl it n m 5,ri»ne n '• | re 
before admission si t eg in to 1 ive j am ii 
radiate 1 'Upcriorlv to tie utiijot n is | 
licadacl e V physiiim consult d at U is tii 
tient refo’C-l anotlier work up and Uecstoe 
fieven j-ears betore admi-oion lie patient w 
tu'ions and abras one to the left leg fl igh hip and •! ouUer snd left si le of tlio chest an! 

fractured nose ‘'i* monti < before ate noticed a shooting pain’ which liegan in the 
left sacroiliac region and left tower ijnatrant of Ihe abdomen and ra 1 ated down tie an 
enor aspect of the thigh to the knee 

The pa"t hiatorv "as negative except as dewrribed The family li story was noncontribu 
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I hotomph «ncr tl ♦ ri **. 
me'eet^ric att la tfujxjtflt 


='JufiUfij and Ufamanf 



Si n ni\ 


n I )><> nt lilt fin liiiv* OH I Ii\«irn1 t'XBDiin >t n Hen in ll i iil lonii ii nhirh nd’ «utl 
'>ith tint mow itirilnl in f(p 1 ft uiiir qinirinl liiri « iin rik it' I'ni'it idui 
l/tn ir/f<“o / f{ o(if r ff n frmt I nf| tft I Tl n »n fi nnu «jino(S fnc/r moiiif^ 
T IKS III out tl M/ jf an 1 rnn^c j j»t to ti i> i< ft »« t al» \« tlic iiaibiln-iH U1 tpnJcrm- « 
" i-* tl ntpri 1 nt nt Mils II 1 ss Tt< n i i « i« n re p ilj il I ulmn It n pti nt Inv nn 

tl p Kt iriinili wl r HI n Ih n « n. I f marl at I tin n^nin t tl • nnUri rill niml 
unit rii Inrr XiinPts nn I sj I .n n<rt ant ] tl{ >i1 


}!• HUS „f (I I, 
«iis Iistel ns ml i( J 
n 1 1 ri.ii 1 of loft ki il 


• «i ta« tl iijt tint tlf II H' "11 fit ihsl HI 1 til. ni[ros hu 
li'iitlni I of no intrn V i« tun uhti 1 ption iti cj«t luppr 
I if 1 a «s rt •] l-oo an I ritr I nil I i1 > iro in iiero to I 


/ rnl (7u f nils till/ i — I'n J <•»»» ntmli J n at ij sJ cki ;i t afl i ! r 1 to it k In r 
1 1 0 imj Mssiui Mis ■>) III I »r< »t no <|st 

1 til mat V /t, I Its IJ , xor I. 1 tin I 0 Its t «•■<* 'I Ml ito 1 1 >! folU I < ' 

1 1 nirn^ljl in 1 I (in ( s4 4 | r «i I) | rin (t J I oj 1 1 on) M ii [.'•ilii < ' ■'i ' f t 

II tin uliin 1 1 si I lls ] r I iji I 11 r ll II 1 1 i lire r I till I I II II I I ii i tn t 

msi,r(eullt II ni ll Mifli I ii| r loi iitr„n sj urnt iiicr (,< n 4 ( iritinu t" cftofo 

•*'< I sii^ ir • I ml iin HI s.n t j rot m It is I i iialKli riit i n 1 1 1 is .1 j ir eiit 



Ft? * — Xhntosfiph of estoflol mo* ntoiie oost 

On fin 25 jgil pxpioMli n of fli at t i on «« < rnf I out I 1 ft [ ir ii I 
inisiin'ftsi ileanlfl tui r nos fo m I in tl o loft upfiT q lUilrint «uir uii lo t 1 ' o' 
tiin on I illif ions loreful lis ortipa roit W tlo nioss to ar e fro i ll Hasp of 1 
jtjuuil I t'ontery lI so to lie ! go no I i Tret/ Mill i gli tie jojunuii nns illereul f 
III euprior ii j e f t tie i iss lorlli r il s et n reseitel It l« fc an inHonini ilorj att ii-h 
ruin an I n t 11 frui oi (poi ? i ^ f II jcj n oil J- 5s ( tinJ l( ni it il of tl e or I 
MUS t irrie 1 0 t iinerei tfullr 11 t no <i| eiuo^ it ll c I 0 iil culil I I o dem n trltoi TI 
«eros-i uf tie jogununi «a« I set uitl ml irqiil Ik sutareo an! Iionioetas nos sp urol 
Mithout imoltins inv of tie iiojori sel to H I el Tie fienlii n s qu ol Ig reni re 1 
.onl the abd mon Io«t 1 in liyero nitloit train 

Tfu- patient liad an iin lentful eiHuaJesee ce ewept /tie a «i'/l t'f I < hie to 1 po I 
operotne catl eterizoticn "I 'rh qniehl' elearel uj ble r as ambnUtori on the c cl tl post 
operative d i\ anl loft tie lojitol on tlie trelftl j otojeratir Oar Folio ' tip tiveh 
inontlis pnstof erotitely reimled tlic poti nt work ny cton lot altliouch st II eora[ liming 
of occasional teadacies assotijted nith ninoa 

PatbolotJJ The cy'C n 9 * «ei> > ol ! m nmtisUa } bb I rou^l U or«i I n coot oar n«>a« 

urini* 52 by -I -I by 38 cm (Fig 8) Tls outci a«| et of He jsi wis smnot) ii areis 
an 1 'eHcMhere -baggy reddish gray On seetiomag a foirly thick noli measi ring up t 0 ^ 












iin,>sT \n\\NrF«5 rs <nUR»>eR' *•' 

6 ileseiitprit c\s1s must lie iiuluilecl iii differeiitnl clii^nosis ot oijstiii' 
ilxlomiml rafliologi 

9 It IS possible 1« iliagm^e tlifsi «ns«s if a ineful histon plnsiial e'c'imi 
nation ami labnnton flieckiip are clone 

I EFEKENfES 


1 Warfidl I 0 \nn ‘'urg 06 -.l 1*1 > 

- Lahe\ t H nn 1 I ker«OD I li \nn ‘Sirg 100 ,U 1' 4 

1 Loeb, M J New ''Inu 1 Mel il loC4 ml 

4 Outlrie J‘ I aolWikefiell f C Proe Maff Meet Muo Clin 18 j’ IO4- 
j 'klunke 0 I! iiilWiiuel 1 M Ine Miff Meet Muo Hin 16 (76 1041 

I Peter-on f \\ \nn sor„ 112 60 J940 

7 Uunne 1 T T 4<nneeti ut M 3 51 J«»"0 

^ sjijJer J M 'SquIIi Nurj^i >n 8 240 joi* 

0 Dowl Chirle« \nB ‘'urg 32 513 1900 
10 ‘trvnrtle' " 11 4nn '“urg 85 RS6 10’7 

II Timlnl B H,t rteiliir « 4> 1010 

U Larkin 1 I Unn«\UmaM J 43 UK 1940 

1 Here r I n I Both. iiUri. It F ft* ert 5 jS** W ' 

14 Iliecm- T 1 aalllo'l 1 I Pril 1 '*urg 2 05 lO’l 
lo Kro - I I er (.t tro nterol 9 2Hl 1043 

P Hinkel I \ni J lioentcenol 48 I' 104. 

1 Co lello 11 < tihio '-tste M I 38 543 I »I3 

1“ InziOT » 11 J \ M \ 61 9 IOU 

10 Carter B M fcurt. t.iae l OMt 33 )H lo’l 

I Hinn (InrlslV \nu <5u. 91 |i0 Ir Seicii «. \ 42 -41,1019 

-1 DcPeni I* \rch Utinosm de TieJ.nl 18 141 1054 

Pnrtnl \ 1 mr« ti Rtitonii. n e-lieale ou etemeii- <1e I annlotnie le 1 homnif t \ 

Is" llandnain 

^ \ugiu,neur N Turn ra .In nie-eni r. 11 - I V^r cation Parn 10«f 
21 Hal n i Ilerlin klin W I nvlir 21 40s iRs? 

.’> Arekmti It i FiitJc sur le< kvsl t .lu meaettere Tt**ePana 1891 
,e Bra/iuehate JuK kreb c a deii^l 2 2M I* r2o0. 1«Q’ 

M mil an 11 O km suri 26 t iso 
,s 11, n rtli J K Ijiieetl l.c • li.) 

I Ben Ini \ Oj in>g.ii>re9 .*s l«_l 
0 kill It forn I n e 1 43 |<>| | j i." 
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Nil < I HI 

lliaiiel 1 <• 
Juli 1 s , 
Mu— n 1 < 

11 kitiiD-ki 
kl ll.> 1 I 

lltiller Cl irl, 
Ole». o I \ 


I oil liii n (ae/ ehir 1 37 o0< 1 >‘‘<1 

kr h i Win Cl If Iterlio 117 SIO lO'i 
anlVioUaoln M Lalifomia & \keat 5Ie3 24 4S0 J026 
ilWitkinan \ I \no Vurj. 61 115 toil 
liiforiii 1 me 1 Nap>li7 4 * l^Ol 

hhI I ti ( N W Pr st,ff Meet M»\o Clin 7 ojI 1932 
iiu9 I eo la I II S ( Un N rlh knierica2 "43 ol 1931 
1 elirl I h 1 1 ttiningu uni Viatnnue \ cetina 1842 

J OKI Ion 1 M \ 22 t2> in2'i 
-s vur^ t.»n.’ & (» t CO It’s |> . 
lalif.rmni \\e‘t M I 50 .1 1 |<»_» 

Tr k\e«C S| ri. 4 ( inee A«a a "4 I < 

I I il 4 1 I D Me.1 12 4 *4'ii 'in ' 

I er« « il .ntn mil ati n 
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SCIMiERT 


cm re'calcl in jnniiy atcjv w«Jl wi* quite rigid *nd nrcti ni*J witli * distin I 
Cfutin ' KPn'ntion duo to grittv cbI ife lop ^if*, ol«ci»lori* llio «all wns Ion oly fibrous in 
mlurc nnd jlnblc TIo inlorior of tio r\*t tnf fllol snlfi •'£!, vollowi Ii gray mlteril 
of tho consislcnoy of loltnto rl oi« an I ntiglilly gr n«r lion r ral of tl e conionta d srlovl 
A f iirlj araootl , griM.'i stIiiIo to pile tin inn«r I ninj; aiiU oi fii"ionil nuji onol arcu 

Multiple n ioro«(.o[ le pn j iralion* of tl i» c}«t »nll roioil I it t > be c nipuacd of fairl 
don«o coHap'UJin rrmi'etire ti««ii kiO f alleml toc! of thrnnie inUmmistory {pV^ pr*- 
dominitillT IjmjloeTtes witli oet*i<i nat pla^mo cill< nomvjte* "inl noutrophilos {Iig 9) 
Cnleiflc dt|o«itton orourre*! irrc);iitirli llirousli at lie innoor Iidf of tie wall Fat laden 
“fmmy” n nrro[ lingp.i wen pron nint in mins aroa-i nl rg the itinPrmo-‘t a peet of tho 
» ill an I witl in ft fe;r cnloll Iial Imel rl mn i« (Fijr 10) 1 1 e 1 liter Mere *i*iint^d at »> 

outer cinfine. of tic will hormilitk li-iii|loil fi«ue ftgstii.~ite« were nowlcrc apiarenl 
finl lie inner ixj in .e of th \ ill u d t u i of il ntif iMi in lotleliil or epillel il liam; 
elements In II • (mooli r t rti n« of tJ interior aspeet run I imtioi* of eollajorou 
fil rous tisii «er onifent I lit n i |Hrli uUr nil mti for silier stun* w i» il mon IriWo 
Snienrs nnl .nlti.r,». of lie . iM ontent in ftlUlion to firm. Wei; rl iml mMifie*! Zirhl 
Neel-en freiumtions of lari ns ns|<eel-« if tie wall li*elo. J no iri.mi»n« 

(OMMJNT 

It IS tmr Uiijiressmii thtit lliis i "I w iv « f tJ» h injiliogeiiyiis fipc beu'i'e 
the inspissili (] <.li\litoim « mlinl ninl |ir<minent clnniipls in tlte will of 

the cjst some with fointt fit iii/<st((i in icn»{>Iiages 

Pile to thi tinjn irnim <ii th* eonluils «if the <\st nil iiinlerbjiig tuber 
tiilous fnitoi w IS c msi'Uicit liowncr the hitk of i iscitne features to ths 
contents the lailinc to (ieinoiiNii it< tnhuilc bicilli niwl the lick of tuberculous 
grnniilatioti tissue m th « iM t«ii<l to rtile mil iiiLtnulosts 

If this (csl Won of tlio out* logon m tc|io we wonltl expet t to fintl epithelial 
inclusion troin the iiitistiiie plus i m< rc iniiioKl up>c it content 

lUcJUse of the liNlorc of triniiii «e\ir.il itjrs priviouslv the possihilltc of 

titfumitii flit iieirosis of the iiHKiittiii lit iml pvudo cm \stmeiit or localiaed 

iiematoma won (iniM.leieil TJic htk *1 iliereit Iilmii pigments nnil foreign 
boiU gi lilt cell metioii in thec'st null iiiiiigiU igiiiist the^e |>os^lbllIttes 
SWMMIRI IMi I 0\< 1 U'IONn 

1 A euse ot nuseiiteriL isst is rcp>rte*l as tin hrst nleiliccl mesenteric 
i\st 111 niiiet' emht scais .it Alem IIos|iital ( hi< ("o in o\ei 7S0000 uiJiDis 
moils 

2 ^fesinleric. icsts me nu iiicl c iki/icd iiustiiJirn, i \ sts ure extreiuel' 

rare 

3 The histors of tiusi cssls «tilcs 1 1 1j07 ntieii lliei w rt first loiind at 
autopsy and eoiisidored uihIoidic cuii silies ' 

4 Tbeir histon is divided into four pinoils liegmniii^' uith 1307 to the 
present 

5 The etiologv patliologv and ilassifleation remains olKcme 

6 Cjsts in the region of the jijunnm and upper ileiim are elnefly mesen 
terie m distribution while iii the ileicei il region thev lie in the submucous or 
muscular layers of the intestinal wall 

7 Complieatious are serious \ii anite alKloineii tmv lx. flu existing con 
a.tion when first seen by the snigeons 
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After graduation in lOOo, and one year of intem^hip, he engaged in pri'ate practice 
until June, 1907, when he was appointed Citj ^ledienl Inspector of Pichmond, Va He 
remained in public health work, befoming \s«is(ant Commissioner of Health for the state 
of ^ irgiDia in 1903, Epidermiologi't in the United Stales Public Health Department in 
1915, Commissioner of Health of Ohio in 1917, he was a major in the Re«en e Corps of the 
\rmy from July, 1919, to December, 3919, and then resumed Jus lufies as Commissinner of 
Health of Ohio unfd he wa« a] pointed Pe>-iclent Lecturer in Public Heilth \dmini«trntion 
at Johns Hopkins in 1921 \fter one sear a« lecturer he t-eesme Prufe^vor at Johns Hopkin«, 
where lie rcmainn 1 until retirement m lOII 

The l-ook con*i-ts of 111 haptet* each relating «onie c| ■•■ode in the author's life 
which he considered import aut or it lea-t interesting Plij«icims w ill hn 1 it more entertaining 
Ilian enlightening, but it dots j^ne an iccount ea^j to rci t, of hi inj phases of public 1 ealth 
in an earlier penry] 

Those untrained in iiiediriie anl also pul lie health nurses, soeiat workers, etc, will 
had this book interesting and prulitable rending 
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SURGERY 

2{ JliRCff IWS 

George J. Heuer Birthday Volume 

(,KORC.i; J IIEUER'S CONTRIBUTIONS ANP IIIS PPACE IN 
AJIBRICAN SlIROERT 
^VIUiVM DiWixt aVndbus, M D, Ne^\ Yobs, N Y 

H aying teen closclj a^coewfod ^nt^l Goorge J Hencr for twentj f5^e >cars, 

I f«\ wcU (luaVified to s^Kak ot -pet^sonnUti , his detailed dimcil and 
opentiio skilU, and his ttaching methods, and hare therefore soiii^ht the old 
ot a. RVirtihot ot 1 \k ««iteKipotatK» who occu^i^ high academn: and professional 
posts throiigliont the countrj m estimating ins place in American surgery All 
ItasD responded most i\iUmglj and the collected opinions in thcnselses con 
stitntc fl gloning tribute 

UndouLtedlj Dr Ilcucr has nude some of his greatest contributions as a 
teacher— both in the undcrpradinle ami graduate fields — /or tinlikc his pre 
ceptor, William Halsted, he is cquallj cffcctiic with residents and medical 
students lie brought to his rounds and clinics not onljr profound kno'iJcdgc 
and concise formulation of subject matter, but often a certain luht touch, 
aceompamed by a t\suikliiig eye, which sersed both to put a student at his case 
«ho «as making a creditable effort and to bring confusion to a bliiffer nr the 
oycrc-’'’'’^ ’ 

the s 
uaj 

amou , *ii«i(,u Nuimr me student nor the members of the resident staff 
caiild expect help unless they hid already exerted thcmselscs No one could 
listen to his discussion of a case withoat realizing the breadth o! cxpcrjeriLC 
which seemed immcdistcK asailahlc in his clinical judgment llis diagnosf^ 
scimcd almost occult at tunes but were oh\ious\j the result of hw enonnoU'' 
pIhucsI contacts which had amimnlated and been digested over a period of 
\cjrs On occasion he could be somewhat distlamfiil of a diasmosis made b' 
lueVs cucnn expecting such to be amved at hr an orderli reasoned proec-ss 
ntiil wciehmg of possibilities 

til bis teacbmc he sought a babmcc Iietwccn the new and the proicd, and 
while not slow lo adopt sound innotation, alwa's insisted on the most careful 
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124 

diued into Anicricnn surRci^ li> Ijm tcachor, Dr Ilnlsted and ccrtnmlj he has 
iniprospd on Dr Ilalstcil s technique Dr Ilcuer is noted for hii sound snrmcal 
jnd^ienl Jus ThjJitv to not eo to the extreme so frequent]/ found with sur 
(toons nnlfoi his fonrlessh espcnisintj the thin^ he thou,tIit w ns risM He has 
ccrtaifili plicod his lose of sunferj and of the IcichinR of sui^en Jeforc a!l 
personal considcrutions There is lots more I could sij about him hut there are 
so mans other people who can sis liettcr than I ” A third states "I regard 
Oeoi(?c Ileuer ns pne of the ahlest genen! siiegeoni of his pcnerJlion in the 
United States iml w ithmit i superior in the training of surgeons in the surgical 
clinics of tins countn I first saw him work in the I vaciiation Hospital ho 1 
during AVorld nr I and Ins siirgicil judgment and technique were superb To 
me bis most productive jurioil wis at the Unucrsitj of Cincinnati where he 
rcvolulionired the siirgcrv of the Cimnmati Ocucnl IIosj itil and did an out 
standing job in 1 milling up jJie leaching rrscircli ind triiniiig ficihties of the 
Kurgic'il department Islir he cstnllishccl simihr stsndirds at the \cw \ork 
irospital and his acooinpJishmcnls m these two tiistjtufions sen«l 1<> stamp hini 
ns one of Vnicric'i s nlilosl Undcis in the field of surgicil cdiicaticin 

M hen one attempts to ckfine ibc secret of Ins great simcos ns a surgeon one 
thinks at once of his knowlwlge of the operation itself gamed from great expen 
dice hut added to this was the fact llial he constant!) learned ns 1 o went along 
always adapting tl o pioceJurc to the existing situation Hus ho v'os able to do 
as he operated m a deliberate Imt ha no means slow fashion without an)r sp 
parent tension The atmosphere of quiet nssurnnee w as transmitted to hia assist 
ants and wliile alert no one felt on edge each aras therefore able to contribute 
Ins best effort tn the matter in hand 

One of the surgeons and professors of suisrcrj in the country whom Dr 
Ifcucr hiin>clf most adn/res writes of him as follows The feature which I 
think impressed ev ery I od) the most a! out him has 1 ecn his great interest m the 
training and development of voimg surgeons I am fnmililr with the difficulties 
whicli he encountered in introclnnng the resident system at Cincinnati It was 
n new idea to everybody there that surgical patients could be entrusted to the 
eire of residents will out any increave^l dan*^r The great success of the pt"' 
gram did much to help llie cause of ndequate surgical training throughout the 
eountij from which the jnil he is now profiting' gieatly Every bodv also realized 
that ho stood among the top surgeoi s of the world in technical ability and even 
brilliant o] orating skill I alwavs H ink that the fact that he was so excellewt 
an operating surgeon anl yet could ihampion the program of having the resi 
dents do much of the surgery helped greatly to have the program of resident 
training instituted nioie gencrollv in other pliees m the country One could 
safelv assume that a surc.eon of his skill would not 1 c walling to advocate turn 
inf' over th« core of surgical patients to residents unless they were fully qualified 
to do the work m a thorou"hly satisfactory way I also have always placed a 
very high ''ahic on his original eonlril ntions and expennicntal worl IIis earl) 
experiments on pulmonary resections m dogs did much to encourage the more 
radicti^ resections of pulmonary tissue m human I eings 
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Dr Heuers papers Lave been examples not onlj of scholarly writing but 
also of c’chaustne trcntment of his subject The practice which he acquired m 
preparing manuscripts for Dr Ilalsted's approval contributed to this skill, and 
he Las frequentlj told of his expenenee with the first papers that he submitted, 
which were returned liberally iwncilled — to be followed m rapid succession bj 
the receipt of a 11 ehster’a Unabrtdged Dictionary and a copj of Quiller Conch’s 
book on the art of w ritten Dnglish lie was very critical of the w nting of iium 
hers of his staff, and the excellence of his papers has set a goal toward which his 
men have alwaj-s aspired 

Dr Ileucr retired from his post at Cornell ^ledical College, Julj , 1947, after 
twentj fire jears of full professorship there and at the Universitj of Cincinnati 
During this time more than one hundred surgeons have either gone through his 
residencj or have obtained the major part of their training under him Were 
his contribution lunilcd to this his high place m American surgerj would be 
assured His pupils join m honoring him on thw occasion as teacher, investi 
gator, and trulj great surgeon 
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B XoMND O'lKTUi, M n , Ctscissm, Ohio 
( h rom Ihc />' nf CfitIfW of itrJ>eine, J Hitirtitg of a"'f »*i’ 

CtnriaiMfi fiturral IloK/ititl) 

I N VIEW of Rfcat rontamjiyrarj intrrc-<i( «i iJiorouah surgical trainicg, and 
bIh) iiocau'.o well orpaiiizwl grailiinti *«ch<h)l'. of siirf,’cO' winch h^ve had con 
tiniiotis cM^lcmc for so lonu ns a qiiirier of a ruiliirj nt\' toniparati'd) few m 
nuiiil'cr, nil account of llu* fouiKiiiitr of such a school at the Cnicinnati General 
Hosjutnl niijifnrs oM>ni|irinle nl this fuiii Tlio Oradiinte School of Siirijcrv of 
the Unncrsitj of Cincinnati wns foiindeil In (tcorge J Ilcuer in 19^-. and has 
enjojed an uuhrokin tradition of surgieal princ]plc!i and teaching throuchout 
lwcnt\.fi\c jears The sthool Hlnnds ns n momnneiit to Dr Ileuer’s recognition 
of tlio iiotd for prop* r faeilitHs for tlmroti^li surgual training, to his untiring 
effurts toward suppling that iice«l, and to the nsiilts which have ensued from 
application of the fundariuntal principhs which he established Ills stature as 
an tdut.iitt>r and a preceptor is f«H' as great as his icputntion as a praclicmg 
surgeon 

IfnMtig been Iraiiud in the issKlent sistoiii under William IIoNted at the 
Johns Hopkins Hospital, and having serve<l there m the cajincit.v of resident 
surgeon from 1011 to 1914, Dr Ilcuer hroughl this niclJiod of training to Cm 
einnati upon his apiiomtiiHnl to the thiir of siirgerv lu 19-’2 Motlifieafions of 
the original system to meet espaiiding tictsls for surgical training were made 
under Dr Hcuor an<l his suceessors. hut its fundamental eoneepts have remained 
utieliangcd to the present time In 1932 Dr Heuer wns calleil to the chair of 
surgery at Cornell, whore he tnfi<Klucc«l and exj>an(1ed the methods oI training 
surgeons winch he had estahlisJieil at Cincinnati ifonl Reid another of Dr 
Halsted s losidcnts, and one of Di Heiiei s assoiiatis succeeded hiin as hesd of 
the school, nugmcnimg the svsteiii of (r.iinitig while adhenng to its original 
ideals Dr Rcid was lesponsihlc for the eoHtiiium,' and advancing high stand 
nrds of the school from (he lime of Dr Iloucr s dop irturc until his own death m 
1943 Since Dr Reid’s deslh the two olhci diitctors of the school have been 
individuals who received their Irainitig under Dr Ifeiier therein inainfainmc 
tlie eontmuitv of tradition and principles of the origunl training program 
TIIF ItALbTFD SlSTLM 

Since the resident system of training which Dr Ilcuer maiigurated at the 
Cincinnati Oencral Hospital was patterned after that introduced into this coim 
trv b} Dr HaLsted aiound 1890, a description of the Ilalsted s.vstem seems war 
ranted At that time tliere existed in the United States no organized postgradu 
ate training programs designed for jonng doctors who wished to bct-onie pro 
ficient in surgerj With the introdnetion and spread of the principles ol asepsis 
and the expansion of surgical knowledge, increasing numbers of men turned 
their attention to this phase of medicine 

32s 
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Pr llalste<l hid hocn grcntU ivitU tlie training gncn m the 

Hurope m clinics and had notwl <h« gteatci surRical proficiencj of men trained 
m snch ciinics paTticwlarU those of Genoan> and Switzerland as compared 
with that of surgeons in this conntrj He belies cd that this difference uas 
largelv due to the more e!fi<nenl and pTolongcd tmning offered abroad and ac 
conlinglj set about founding a s\sttm ot mining at the Jolins Hopkins. Hospital 
uhich should bo compinWe m scope to that offered m the best Luropean climes 
llw ideal uas to establish a training \ihieh will provluce not onU surgeons 
liut surgeons ot the highest tj pc mm. who n ill stimulate the first > ouths of our 
country to &tul> surget'- and to de\ote then energies and their lues to raising 
the standards of siirgienl science ' 

In hire outline the sistcm adopted was p>TnTindol wi atructnre with s 
resident or house surgeon at the apes and an mdetenmnate number of 
assistant residents under him There was no regular progression of assistant 
rwidcnts to the top position no spieificalh assigned senices through iihioh thei 
rotated nor am presenhed limits to iheir training Since the house surgeon 
might cciaitv Ins position foi an indefinite period ot time oppOTtnmties for ad 
Miicemcnt were sharplj Iiimted ami mam assistant residents left the institii 
lion before attaining to positions of rcil rcsponsibiUtj The resident surgeon 
Mas III charge of snd rcsponsiMe to the attending staff of the hospital for, fill 
iMients admitted on the surgical seriicc IIK posiiion thus imolred adminis 
fraliie duties as well as opcrttiie cs|)erience and he was further etpected to 
tc-ieli and direct the assistant residents under him 

This tipe of expcncQcc afforded cxecptionaUj fine training for the man 
«hn reaefed the position of nsnlent surgeon and the prerogatne of indefinite 
wn«M cf office enabled him to perfect his iiidgmcnl as wtll av his technique 
lofore icnturiiig to necept a iKwilion clseuhcre The chief defect in the program 
la> in ns static quahti which pmcntM more than a len fen men from otjtain 
mg the dcsind leiel of training The assistant residents were giien little 
nithontj or esponence frociucnth rcmnincd at one leiel of proficjenei for long 
periods of time and occasiomlh left the clmic lefore adequate framing hid 
Iscii obtsmed 


To those iiho netuslh niched the iwsition of resident the adiantagea ot 
this tipe of training iirre miiufcsf ns mil Iwsccn bj fheir subsequent interest 
and efforts in spreading its ideals Of the scienlecii men who held the resident 
under Pr Halstcd file founded mident fraimttg programs and an additional 
Vft\A piutcvM.na’i pcH.jl7c.ns jn first class medical schools The first graduifc 
school to 1 e founded bi a Hal-.lcd r»>sident similar lo scope and aims to that of 
“the Profos.sor was t)nt ititrodueiHl at the peter Bent Bngham HosnifaJ hi 
Hiriei Cushing in J912 The second such turning program to he estahhshed 
m the United «^fates was that foiiii led in Dr Heuer it the Unnersiti of Cm 
emnati m the Cincinnati General Ifospiul m 1922 In the teii>ear intennl 
f.ctiieen the founding of thew two school, 1,^, than half a dozen schools for 
praduite ^prieal iraimng were begun and none of these were coinpinWc in 
seorK* to that of Pr HaPted ^eim) nasons tor this apparent lack include thi 
facts that at the time the long period of training vas not deemej necessam or 



TWl I n 1 MAKS 01- A f.KiDLAM SCJJOOI OF SLR(.Fm 
fOUNDFDm CFOimi' T lllUHt 


H Nolasd Cartik MI) Ciscinsati Ohio 

(From tht lirp\TtmtKt of ^ur/«ry Coltrgr of J/rJ ,nr I »iiwr ts of CinfiiM/ «"<< 
Cinniiiiafi Ctntrot llotp lal) 

I N ^ IM\ of (.rnt co?itpm{>orirj interest in tlioroiigh siirtrical traiiun'’ and 
nlso Ik cause well or^nnjzcAl pn Imte sehooN of Mirgcr> iihich ha'e had 
tirmoHs iMstcm t, for so Iomr ils a «nnrter of n ci iiftirj arc lomparotncl* tevin 
iiumlici nil accminl of f)»t foumlinp of such n school at the Cincinnati Genera! 
Ilosjiilnl ippcars iipprojin tt< at tliw tinit The OrJiliiatc School of Siirj. rj of 
the Unncrsitj of Cincmniti was fniimkd b\ <ie< rge J Ilciter in 19-2 anl ha'' 
enjosed an unlirokm tndilion of siit^.ic'ii pniuiplcs anil teaching throu-'honl 
twentA fi\o jcirs The school stamis as a nuninncnt to Hr Ileuer s recognition 
of the iicdl for piopcr f icilitiis for tin rough surgical tnining to his untiring 
efforts tounrtl siijijiliing tint necil iimI to the results which have ensued from 
n] plicntion of the funUsmcnlal pnm ipics which ht established His stature as 
an educator ind a i receptor is fnIK ns great ns Jus rcpiitntioii as a practiciii? 
surgeon 

IlaMiig been Inmcd in the nsidint ^asIou under Milliam IlaUted at the 
Johns Hopkins Hospital and hasiiip sened tliere m the capicity of resident 
surgeon from 1911 to 1914 Dr Ilciict hiouglit tins inetl od of tniiiing to Cm 
cinnati upon Ins appointment to the « hair of sunken in 1922 AloJifieations ot 
the original s)sfcni to meet espanding needs for surgical (raining trerc made 
under Dr Heticr and his suecA-vsors I ut its fundamental concepts hsie remamed 
unchanged to the picsent time In 19'12 Dr Hener was called to the chair of 
surgerj at Cornell whore he introiluccd nnd cspnnded the methods of tromin" 
surgeons which he hid cstallishcil it ( incinniti Mont Kcid another of Dr 
Ilahted s residents and one of Dr Heuei s. issoeiates succeeded him ns head of 
the school augmenting the ssstein of training wlule adhering to its original 
ideals Dr Reid was rcsponsil Ic for the coiituuiing nnd advancing high stand 
ards of the school from the time of Dr Ileuer s ilepirtuie until his own death m 
1943 Since Dr Reid s deith the two other dirceton> of the School have been 
individuals who received their training under Dr Ileuer thereby nntnlaining 
the continuity of tradition and principles of the original tniiiing program 
THE IIAUSTSD SISTIVI 

Since the resident sjsfem of trsimng winch Dr Ileuer inaugurated at the 
Cincinnati Geiierd Hospital was patterned after that introduced into this coun 
trj bj Dr Ifafsted around 1S90 a description of the Ifalsted system seems war 
ranted At that tune there evisted in the Lnited Stites no organized postgndu 
ate training programs designed for vouup doctors who wished to become pro 
ficient in surgery M dh the introduction md spread of the principles of asepsis 
and the expansion of surgical kDowlel„e inerrasing numbers of men turned 
their attention to this phase of medicine 
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repented, nor is alnaj s the full, six months spent on each service, it is exceptional 
for a resident to spend more thin six >eats lO training A tjpical program is 
represented m Table II, which does not contain all the services listed in Table I 
Seieral of the sen ices now offered were included Hi the general service at the 
time this man was in training, the Dunham Hospital had not jet been estab 
Jidied, and neurosurgery was then part of general surgery In Table HI the 
actual clinical expenenec of }ct another resident is represented In Table HI 
under “patients admitted or treated,” patients examined or treated m the 
various dispon-saries were not mcliided, and in “operations done,” only lios 
pitslized patients ncre counted 
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As is apparent mth the introdiietxm of a s|>ccific course of instruction n 
more definite time limit for the completion of training was nccossurilj set He 
cause ol the refnilar progression through most of the special son ices, and also 
because of the increased numl>er of men completing the training each jear, it 
became necessary to limit the term of the resident to one j car, instead of Iea\ mg 
it to the option of the incumbent 

Dr lleuer s goal «as to fulfill the ideals which Dr llalsted had established 
in the founding of the resident system at Hopkins, and although he modified the 
xrtual program in order to give more thorough training tn a greater number of 
nun he never lost sight of the aims and principles on which the original sisieni 
was founded As the demand for training Itccamc more widespread, the curncii 
him was nitereil espsnded and made more specific In place of the informal 
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as first assistant to the resident in tlic surnenl triatnicnt of all these cases nuht 
and daj In the discretion of the resident he is permitted to perform operations 
mdciieiidciitlj lie is also m ehirgc of the sunjicnl dispcnsarj in the mominss 
whore he sees eketue surpieal patients 

OpiratiVL woik m ncurosurften is sharid httween the attendin’ staff and 
the i-csidcnt Most of the work ssMtmed to the rcsidmt is concerned with acute 
head iiijiines and peripheral nerve injunts All house cases require complete 
iieunilopie studv hv the assistant resident avsi/ncd to this service 

The siirt.ieal service of the Children's Ilmpital is inannpcil b} nu assi tant 
riNident rotatiiij» throuch thnt service front the Cincinnati Oeneral Hospital 
He has all the privilesrcs of a resident tsking eire of cnicrgcncv and elective 
surRerj under the neees.s'vrv supervision The assignment usinllv comes late in 
his tnmmg ns it is a post of greit responsdiilifv 

CvncioloBV like urologv is s division of geiionl surgerv lut attended bv 
i separate stiilT Their resident is one of the snrgicsl sssistant rcsilcnts He 
works 111 the dispensnrv perfoms phvsieal esimmations on admitted patients 
and Is pcrmittid to perform major sur^erv for the usual pohic and ptriital 
disonUrs The opportunitv for such extensive experience m k.' nceolngic surgen 
IS a vahialik adjunct to the training of a general surgeon and is rather unusual 
111 graduate schools of sumgerv In v lew of the faet Ih it a considcmble iiumlicr 
of trnineis inter puvnto praclici in nioilente sized communities this gvnocolopic 
training is of ^rcst imixirtance 

The ;lr»f assistant resident is next in line for the residcncj and acts as an 
nssistntit to the resident lie relieves the resident of x iiutnher of Ihe night 
emergencies and of routine operative work when tlic latter is require I for more 
iliffciilt or imi»ortnnt work He arnnges elmicul mxternl for stiidiut classes 
inakes complete lounds on rooinings vrben the resident is oeenpied in tlie op<rat 
mg room xiul takes charge when the icsidcnt is off dutv 

The resident operates cverv dav except Sun(lx> from S 00 \ M until the 
work IS finished He secs all emergenev patients and assigns the operator or 
operates himself He answers all consultation requests hy other services an I 
arranges for the proper staff man to sec the patients m question if it is neces 
sirj He may choose to be first assislant in am esse in which the operation is 
dine hj a staff member He conducts memlcrs of the staff to tie wards for 
adv ICC or when thev mav wish to inspect the wards He must check the work of 
all assistant residents under him Althongh his responsibility is great he know® 
that there is a staff man available should advice or lechnieil assistance be neeis- 
sarj The resident conducts a meeting of the entire house staff five evening' 
each wed at which time daily irogress of every patient on the service is 
cheeked During these meetings plans for further investigation arc made 
operations scheduled and dismissals and follow up dates for Sundav moiiiing 
ciimcs made 

Appointments to the resident staff are made im a vearh lasis renew d of 
inuointment being dependent on demonstration of ability 'Should a man have 
lieen assigned to all services be would liare sj ent aeven years 1 v the conclusion 
£ his residenev Since some of the scirieps overlap and are not necessarily 
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ment of judgment Dr lleuer belIe^ed that. “Perhaps most striking in the 
longer courses is the emphasis placud upon indiMdnal responsibility as a minns 
of deieloping character, surgical dngnosis, technic, and judgment ITe m 
sistcd upon the neccssitj for repetition of experiences m order that the indi 
ndual might leani to exercise care md .ccur-icy m diagnosis and treatment 
Although the Graduate School of Siugery at the Cincinnati Gcneril Hos 
pital IS an outgrowth of the Ililsted srstem in that it comprises Dr Halted’' 
ideals, the c\er increasing demand for surgical training lies necessitated it 
Msion and expansion, which hate been effected nithoiit anj compromise of 
quality In 1D33 Dr llcuer stated his ideals as lollous 

I hare mj- own idea «bat, from ao educational iiewpoint, tl cic men ouU N 
They are men who hace had a rather broad fundaraentjl training in (lie «ripncp« 
related to medicine, and a «i>ocialucd tnnmng after tliiir graluation m mclieine 
in surgical pathology aurgiial diagnosis prcoperati'e anl postoperatne treitmcnt 
and in opcratire rurgerv Their training m general «urgcia la« included He spo 
einlties in urologv, orlhopcJie snrger) nod gyaieeologs TIcir operatiie eapenenec 
his been large and acquired by a«»isliBg their «enior« bj the jerformince of «ur 
peal operations under their dircetion, and It the independent performaneo of 
major surgical operations la addition to this clinical training they liaic aeq lire i 
experirnce m and liecotne imbued with llie de«ire to pursue research anl Ilej Inro 
acquired esperienee m teadiuig and in dep irtmental orgamration More and more 
I am realiring that all this is not enough tlat lie men I woull •eoh (o derelop 
«liall hare acq iired a •pintual exporieare as rich as llieir «urpea1 experjenee, whieli 
enable* tl cm to follow onij H e higl e\i i JetiN of n oiJieioe « 

hut minor lanaltons the system ami uleiJs are today as Dt Ilciiet 
tinisiinod and estahlishod them 

Although It IS difiieult to cisbmte atiMhing as intangible as the iiifluciKc 
which a set of ideals niij exert the growth nml spread of the resident system 
Mine Its inception at Johns Hopkins ami |»articularly the acceleration of this 
spread since the founding of flic Graduate School of Surgerx at the Unnersitx 
of t'lneinmti ha Dr Heuer leid ns to bclicac that this school has played a not 
meonsnknble part in the expansion The impetus for the increased .awareness 
of the need for and sulisequcnt dcaelopnunt of such s\ stems stems in large part 
from Dr Ileiicr s Mtal interest m llic tninmg of surgeons Twcuti two ^c^rs 
elapsed from the iniintion of the resident srstem at Hopkins until the founding 
of tlic nrigham Hospital I sing the list of schools approsed by the Rociel\ of 
I nnersita Surgeons it appears that m the ten sears which separate t!ic found 
mg of the latter school and that at Cincinnati fourschooK were established but 
twgmning two scars after the founding of this clime and continuing down to 

l''16 fifteen fnlh accredited sebooKrntoc into Umg Men who ha\c been "r ulii 

nted from this clinic and from others similar in purpose Inic set out to rai'-e 
the standanls of surgical ciluntion all over the countrv In place of half a 
•Wen schools nlTonling iKvstgraduale training of am sort whatever as was the 
condition in in^wlien Dr HeUer eamc to Cinemnat, there are now twentv two 
c mi^ ofTcring the inlcnMvc and specialized training required for aecrediting bv 
tbe Socictv of I nivmitv Surgeons and mariv qOO which meet the requirements 
Mf the kmerwan Colleg. of Stirgmis Althoogl. sufficient opportunity for fin,t 



Ijpc oE instruction oEfcicd by the enrlicr plan Dr Ileuer inau^ratbd saeiol 
re^ilnrlj held formal meetings These inclnde ward rounds conducted by a 
member of the nttcnding stiff three afternoons wccklj , and the biweekly clinical 
pilholo„ic conferences held under the joint direction of members of the attend 
ing staffs in surgery and pitliolo^ There is ilso a ueckly seminar at I'hiel 
the members of the resident staff discuss with members of the senior staff the 
current work of the department and relate to it recent or pertinent liteiature 

Iteceritlj by cooperation with the dop-irtmcnt of anatomy a specialized 
course III dissection under joint siipcrsision of members of the departments of 
surgors and of anatomy bis been offerwl to i limited number of assistant res 
dents Uisscrtion under iupcnision for thiechoiirs once weeklv is supplemented 
by idditionnl independent work Upon completion of the Course assistant 
lesidents iid m toiching the course m rcgioiiil surgical anatomy gneii junior 
medieil students 

A more direct oul"iouth of the infomnl discussion met! ocl of tcacliui'’ 
appears m the conduct of surgicil grind rounds \t these weekly meetings of 
till, entire rCMdent and attending staff cmpl asis is phfcd on informal discuss on 
of eases folloiung their formal presentatton b» n jnember of the house <18^ 
Isotes on easts to bo pie^eiited ire compiled in i concise yet complete manner 
ind distributed at the meeting and exchange of opinion prcdomiiiafes m tie 
ensiling discussions The director of the suiitical pofholocy laboraton attends 
these mcctintrs emphasizing the correhfion of his spccnlty with sar" eil prm 
ciples and procedures The hospinl roentgenologist is also present to discuss 
loentgenologic diagnosis Prequcntlv scieril members of the mebeil senicr 
attend and present other aspects of tl e total ebnicil picture in any gneti cose 

^\ ith all the modifications irhich Dr Ilcucr introduced in order to faeildi^h' 
the expansion of tho scope and qnalitv of the training the lofty ideals remained 
essentially those of Dr Ilalslcil Among the most emphasized of the'.e ideals 
was that of the desirability of the assumption of great responsibility b\ th 
resident surgeon In 1927 Dr Heuer wrote The assumption of this he^'^ 
lesponsibility whidi deielops on the senior graduate student or resident surgeon 
is in our opinion one of the greatest features of this course * Tl e eh ef 
resident is responsible as has alicadi been indicated for the caie of all patients 
admtf ed on tl e surgical sen ice and having assisted at operations and operate 1 
under supervision during the first four of fise \ears of 1 is training he perfom s 
major surgical procedures on his own responsibility and makes ilceisions as to 
the pro and postoperative care of the patients lu the hospital Not onh are h s 
clinical duties stressed but also his responsibilities with regard to the direction 
oi the assistant residents under him He is expected to guide and advise the 

training no com 
le The period of 

time required for the completion of the w orl remains from fiv e to seven v eai s 
durint' w'hieh time experience in the various surgical specialties as well as 
pjierol surgery is acquired The comprehensive nature of the program was 
d sitmed not only for the acquisition of skill but particularly for the develop 
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elipUilc for cxannnation In the Boinl TS^cnU six men are Fellows of the 
American College of Surgeons fourteen are memhcrs of the Society of Unner 
slt^ Surgeons se^cn of the Centnl Surgical Societ' fi\e of the American Surgi 
cal bocietj four of the \\ estem Surgicil Societx four of the Southern Siugicil 
Socictj three of the Societi of Chnieal Surgeons tv\o are full membeis and file 
associate memhers of the 'iTnenean A«ocwtion of Thoracic Surgeons 'ind one is 
a member of the Amerienii Association for the Sui^ten of Traunn 

Although the ma^orits of men Irnncd it the Graduate School of Surgen 
of the Unnersiti of Cincinnati hue remained iii the state of Ohio the geo 
gia\)luc distribution hj stitis exclusive of tht men sfill in truniiig or in service 
shows dissemination throughout tvventv three states (Fig 1) 



rie l-~Ge eniphle <ll*lrlbutlan of o rn <ratn^ In «>«■ Graluntc Scl ool ot Surs^rj Cincinnill 
llo pllat ■' 


Of the 100 living men vvbo had rcceivcvl training under the resident sjstem 
at ( incuinnti 70 per cent entere.! some braneh of inilitarv service Three lost 
their lives during the war and thirteen arc still m service Of the remaining 
fiftv four one was diieptcr of ihi surgical consultant division of the Surgeon 
( uienl s (Xhee two vicrt surgical consultants to Service Commands fwtiic 
l>.nme chiefs of surgical service m gineral liospit ils four Were chiefs of senioi 
III the various surgical sptciaUics and five were assistant chiefs of surcical 
service Three men ucre <livision surgeons two were chiefs of surgical sections 
nnl one was ingaged in nsnish prngrams Iwth m this counfrv and in the 
buTopenn Theaior of rat, .ns Over hilf of those who enterd the service 
(ill per cent ^ niy? lo inrsuiutis of c« nsulerahlc responsil ilitv Such statistics 
serve ns onlv „ niusth indication of the \MvK of the tvpe of training offcrtsl ,n 



iliiss siiTKinl traiiimsr is not j it aiaiHMe for nil olio desire it, sisiiiificant striGes 
liaic lieoii mnde since Dr IlalstetlN fir^t efforts in that direction o\cr flftj 'ean 
ii,?o mill siiiee Dr IKuer s continuing cinulntion of his ideas and ideals dunne 
the jnst twenti fi\e jenrs Peril ijis no single iiidnidusl Ins done wore than 
Dr llcuor in InMiig hofore the ests of Ins eollciKiies the need for such tiam 
mg pisigrnms 

niNi LTs ov Tiir Rfvmi-NT h\stisi of tkvimno 

It IS iinpossihle to trace the escr widening sphere of iniliicnot of Pr 
Ilnlsted s tonching for in addition to the men who nctiiilU trained under him 
in the capa«.it\ of resident or n-sMstant resident there is the “second generation 
of men trained h\ the first group AVithout tikmg account of the intangible 
inflncnecs which maj ha\e lieen exertcil it mas K stated tint o\er half of the 
twentj file most outstanding graduate schools m the United States were founded 
111 cither first or second genemtion llaKlwJ pupils 

Dr Ilalsted s purpose in founding the resident sjstem of graduite surgical 
training iias to produce Surgeons of the highest tipe who would hi precept 
or example raise surgical standards throughout the countrj His poll was 
rcilizcd in tint two think of his scicntcen residents heoinie full or associate 
professors of iurgen sad oiiethml entereil prnole practice ^ix graduate 
schools of surgen were founde<l In fiie llaUted residents Dr Hewer haring 
plaied a major role m the estahlishment of two such training programs anda 
sixth resident Mont Itcid eontmued m the tndition hv following Dr Ilcueras 
head of the Cincinnati school 

The parallel between the results ohtnincd bj Dr llciier in hw graduate 
sthools of surgerj at Umeinniti and In Dr Ilalsted is striking for of the thirti 
three men who hue hold the position of resident at the Cincininti Ocnernl Hos 
pitiil includinR the six war residents who did not serve the full period of 
time as well as the two piesent inenmbcnts two thuds nix* engaged m teacliing 
and one third are exclnsivelj in private pnctice Of those who nre teaching 
eight are full or associate professors seven ire assistant professors and the 
others hrgel} the group of more recent gnduntes hold lessor teichinp positions 
Of the sixt) four assistant residents seventeen are still in training here having 
returned from niilitarv service to complete their i>ostgradiiate work and tliirteen 
are still in service Nineteen of the remaining thirtv four hold teaching posi 
tions and fifteen are in pnvate praettee Of the litter group ten weie here 
for onlj three tears or less hence the> cannot le legardcd ns graduates of 
the school Of further interest is the fact that fortv or 60 per cent of the 
entire group of sistv five residents and assistant residents vvlio arc not either in 
training or in service are aetivelv engaged in postgr idiiate surgical training pro 
prams approved bv the Anieman College of ‘turgeons 

A further indication of the rdlne of the training mav he scon bj a tabulation 
of the recognition accorded the sixtv file men not still in training or in service 
through meml ership in national sunueal societies Thirtj two or half are 
/nlomatcs of the \ineriean Board either of sutgerj or of the suigieal special 
‘ of the fact that manv of the more recent graduates arc not vet 
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UiRible for cTammation ]n tiic Bcnnl TwcnU six men are tclloMS of tlic 
\merican Collesjo of Surgeons fourteen art members of the Society of Unner 
sit\ Surgcotx'i seven, of the Central Sili^eal SocjetVt fi'e of the American Surgi 
cal Societv four of the Western SurRienl Societj, four of the Southern Suigicil 
Socictj three of the Soeiotv of Clinical SnrRCons two arc full memhors and five 
associate members of the Vmcriein A««ocialion of thoracic Surgeons and one is 
ft member of the Ameneau Association foe the Surgcn of Tnuma 

Although the majontv of men Irimed at the Graduate School of Surgerj 
of the Unncrsitv of Cincinnati hive remained m the state of Ohio, the geo 
gr iphic distribution hj states isehisivc of the men still m training or in service, 
shows dis.scminotion throughout Ivrent) three states (Fig 1) 



Of the 100 living men v.ho Invl reeeivcsl training vinder the nsident sjstcm 
St Cineinnati 70 j>er cent entered some bnnch of militarj service Three lost 
tlicir lives during the war and thirteen sre stiU m '^orviee Of the remaining 
fiflj four one ms director of the surgical consultant division of the Surgeon 
Mtierals Office two were surgical consultants to Service CommandN twelve 
Hf 11110 chiefs of surgicnl service in general liospitsls four were chiefs of senuc 
m tie various surgicnl spconllics ntnl five were as,svstnnt chiefs of surgmd 
s rvice Three men were divisum surgeons two were chiefs of surgicnl sections 
an one was engaged in nsinoh iirugranis liotU in this eountrj and in the 
uroj enn T1 cater of t^pritiuiis Over hslf oC those who entered the service 
>> » per rent) ros« to {Hisitiins of coiisulcrthlc respon-sihilitv Suciv statistics 
serve as onh n rough indicntion of the value of the trpe of training offered m 
tl e graduate school 
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An ncconiit of the actiMlies of a school of siirgerj founded and nurtured!)) 
Dr Heuer would not be complete without some mention of his personal relations 
with tlic men who hn\e been pmilcgcd to work under his direction The 
splendid record of Ins pupils, so many of Avhom nrc included among the present 
and future lenders of surgery, and the magnitude of his accomplishments m 
fiirthering the npplicntion of basic surgical principles speak for thomsokes but 
even more important aio the personality and character of the man who has so 
nnsclfishlj spent his life pursuing his ideal of gning jonnir men an opportiimtj 
to obtnin a superb training in surpera It can be truthfully said that of the 
mail} interests m Dr Heucr’s surgical life the foremost has been his surgical 
schools He lias alwajs mlenseU roiieemed himself with each of “his men,' 
spendin,; mueh time and thought in planning their careers stimulating them to 
improac themsehes nnd offering kindl> and constructive criticism, not onk of 
their professional activities, but also of their ideals 

Bj the example of bis indnstr}, of his nnconpromising Iioncstj. of his logi 
e.il and clear Ihinkinp, of his directness of approach to each problem and of hiv 
faultlessh executed operations he has made a deep nnd lasting imprint on the 
lives of his manj pupils He has alwavs insisted on metieiilousnes.s, on orderk 
inetlifKl and on clear reasoning all of which ehnrnctrn«tics he himself so full' 
possesses Ills pupils have admired and lovevl him nnd found m him a great 
teacher, an unfiiling friend and a constant source of inspirntinu Pr Heuerhas 
mnde mniiv lontributions tosiirgerj and has received mnnv lionors, but upon lus 
rotiroinoiit from Ins jvosition ns Professor ’ I fee! sure lliat ho eherishos nothing 
more di irl> than the memories of the jears spent m assnemtiori with his joung 
moil and the lov o and ndnnntion which they hold for him 
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SOME EXEERIL\CES WITH .iXASTOMOSIS OF THE COMMON BILE 
DUCT TO THE DUODENUM AND KLPAIR OP STRICTURES OP 
THE COMMON BlI/E DUCT 

At 7 in\i\ofr M D Cincinnati Ohio 
(Frim the Department of Surgery Coaege of MeSicttie of lU Vmxernty of Cinc.nnol 
diul the CmcaniMlIi General Ro*i lot) 

S TRICTURE o{ Uie common bik duct {tc«iueiUU leads to partial or pro 
longed iinalulisni of the pMieiit and its repair may tax the resourceful 
ness and ahilitj of the surgeon The latter must also be aware that a well 
planned and esctuted operation followed immediatelj hj a good result maj not 
eientuallj be realh successful All too often after months or e\ cn after > ears 
the stricture nia> recur and jaundice deselop Tins seems to be due to the fact 
that bile has a tendency to protluce adliesioas and fibrosis unless it is contained 
\Mthm an epithelial lining b or this reason in making anastomoses of epithelial 
lined structures for purposes of conduction of bile « is> dcsiralile tliat mucosa to 
mucosa approximation be obtained ond that healing ottur promptlj without 
suppuration or formation of excessue granulation tissue The more rapidl> 
healing occurs so that the suture line is eorered with epithelium the less likelv 
IS contracture to occur The use of mdncUing catheters tubes etc, has the 
same purpose m mmd tliat i<i to mauilam patenev of the tube until epitUeliza 
tioii of the line of inistomosw is complete thus reilncmg the lil elihood of con 
tracturc 

That stricture of the bile ducts i> difficult to manage is shomi b\ the large 
number of operatise procedures tint liaie lK?cn recommended and used in an 
effort to obtain iiniformh better results None of them seems wliollj satisfac 
torj and no one is applicable m all ssses 1 shall not attempt to resieu all the 
methods tint base been used or described but shall confine mj remarks and 
comments to onlj a fei\ It is geneniHj agreed that end to-end anistomosiN. 
of the duct iisunll) with a pennanent or teinporars indwelling tube or eathet r 
is the method of choice when it can be aecoraplisbcd The nnneuier recom 
del bN LnUelP to acbieve this result nainelj niobiluation and freeing of the 
deseenduig duodenum to expose the rctroduodenal portion of the common bile 
duct can aid gmth iii obtaining a greater length of duct than would other 
\\isc be inailille the use of Ibis procedure he lias I ecu able to accomplish 
end to-end suture much more frequenth than an\ other surgeon who has writ 
ten on tins subject The meflioils of A\llen* atul Cole and as«)ciates» for recon 
structioii of the duct when onh a stomp of hepatic duct remains base aU. 
rrose.1 buhh successful m their hands These methods are more or less 
similar in that the\ make u--e of a loop of jejunum defunctionalizcd by tl e 
Roux \ procedure to replace part of the missing bile duct svstem and conduct 
bile from the hepatic ducts to the intestine Thei diffur in certain important 
dclads Wien using a rcraosablc rubber tnle and Cole and his eo-workers » 
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periiiniienti> i)Iaccil \UaUmtn liihe IIoUi «f authors pointeil nut tic 
daiiRcr of i>o>Mlile aseiii(l»n;r mfiifion froui (he intestine into the bilian tract 
as a result of direct on.istoiiiosis of (lie bile diut sisteiii to (Inodentim or je 
jiiniim without the use of a cleftimtioiied loop of bowel, and their operatirai 
ha\e been desiseil m oliuate lliis ilangier 

While It js iin oinnlon (hat ascending infeclinn is a real hazard, I have 
nesertlicloss perfninied <iire«*l anastoiunsis of (lie common or hepatic ducts to 
the diioilennm a suflioeut number of (lines nitliuut eiulince of subie-iuent 
deselopinent of infirtum m the li\cr to make ine belieie th.it the dan??r is not 
so great .ns to warmnt disuirding eoinpletch this operatne jirocedure Jlanv ol 
the patients I ha\e seen h.i\e been subjecteil (n a number of pre'ioite opera 
tions, so that the entire upper abdomen was a mass of .ndliesions Under siicli 
cirtuinstani.es, the duett aiiistomcisK of the hepatic iluct to (he duodenum i» 
o proetdiire of (onsuier.nbjv Kss magnitude than is the freeing onil partul 
transplantation of the jcjunnm, moremer, the operatise held can often be limit 
cd to a coinparatin h small area in the epigastrium usually ho eutrooce 
the free peritoneal emits being iiiaje If the results obtained are satisfatforj, 
this smaller operate o proitduie nns be of some importance to a patient wlio^e 
general plnsical condition mn not be .uid often is not p.irticularlj good A* 
n result of wluit has tmuspirid in some of the^c cases it is mj bilief that a 
direct annstoiiKists of this sort m.i\ be will lolenited b^ the patient as long as 
the opuiiiig reniniiis sufii< lenth larg< so tint .in\ intestinal content that enters 
the bilnr> tree eait cisih return to the intestine On the other hand, if 'trie 
ture recurs so that the ronlents of the biliin tract are partially blocked sign' 
and sjmptoms of ascending intection ile'olop, but are alwajs associated witi 
signs of bile duet obstruction lluse m gns are \ei\ similar to those seen when 
a atone in the cninmoii duct nets in a b.ill salie fashion that is there is pa'” 
n.iusea, somiting chills and fever, tollowed b.} jaundice 

As evidence that direct anastomosis of this sort is not necessarih followed 
by ascending infection I should like to cite the following four cases 


Casi. I — C n , a white woman, 30 yesrs of age, was admitteil to the hospital Isor ' 
1940 ‘•he lad Wn in on automobile arotJent Feb 21, 19-10, at winch time abdorainaJ ir 
Juries were su<t lined On iebmary 20 an dploratory operation for so callcJ 
obstruction” rerevled several areas of rupture of the liver In June 19-10 for X' 
entirely clesr, a fheripeutic abortiirn was performed Following this procedure 
painless jaundice developed Is August 1910, jaundice rec 
present until the time of adrai9«ion There wsa so psm, nausea or vomiting mere mo 
been several sinking chills followvd ly fever The icterie index varied from 110 to 15 
units There was a trace of bile m the duodenal contents All studies suggested an oh 
structive jaundice '«he was operated npon Ivov 16 1910 The liver appeared normal, the go" 
bladder moderately distended and bard There seemed to be a i 
where the common duct di'appeared behind the dnoJenura, with s- 
guaeestive of an old hematoma or fat necroou The tomnion du. 
vuvt above the duodenum There were no stones 4t the site of the fibrolic a«a the coi^on 
^ 3 compUtely stenosed The dnodennm was opened, and^a eboledochodnodenoatomy 
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Tliere was ft lilUe dreinnKe ^tOII» tbe wOu«a ^<»^e!^*e^ \8, which ^juickk crj od 1 
patient was d.-eharped from the hospital Dee 7, IMO Ob that dxy the .cterjc in lex r 
-nnit^ 'tlie patwnt has retnained quite well ewr sinee There were no rhilN an 
jaundice up till June, 1P16 when she »a« h»t I eard from 


Case 2 — C D, a white man. S2 xea>s nt age, was firrt almitteJ to tie Cinmnati 
Oenerol Hospital, Januaty, 1030, with probable icnte «holer»«tiU* and discharged tl>e follow 
mg day agn>nst altice D. was ifalrai'ted 21, 1936, w.th jatmdite, pam nausea and 

vomiting nnd operated upon 'kpl 2t 1936 Is w »»att eurgtoo The gall bladder was thin 
contained no stone* ond wa« remove-l The rwonum duct was opene.!, two facetel stones an i 
much gravel were remure'l end the dad was w^«be-l until clean The »n.juUa Was dihtel 
ta 6 tatii dvimclET and tte common duct was closed and Irainel with a catheter inserted inti 
It through the Mump of the ey'tie duct The jilient Inl a etormi po toperatire course Tb'' 
tube draine-1 poorlj, there were aehube atool* jnl ennsilerablc oWominnl pam and nausea 
for some time He was discharge! apparenlly well on Oct lP3fl but returnel fiy., Jiy* 
luer with nu aljs cm of the abdominal wall Tli, wfl* openel lile anl pus being dramel 
The patient imprord and was di'Charged on the «ereach dsv Nor P, 1036 

He retnainel fairly well but with a numl^r of attacks of pain phills firer nau-ca, 
and jaundice Ife was rcadmittel Vept 26 1936 wiili an leierie tnder of Ca He was re 
operated upon Oct 5, 1936 The entntnoB duct wa* foun 1 to l-o diHted an 1 filial apparently 
solidly with small stonea anl puttrhke material It was ar“n ejein«el as thoroughly a* 
po«*ibIe the nmpolla dilate 1 and tic eoinmon duct dfaine<l with n eiillcter The po«t 
operative coune was uneventful 

I/e nas readmitted on the Sfoilical ‘*ervi e July 10 1939 with a liiMory of recurrent 
pam an! locon'tftnt jaundice tt this adnj««ioa tic icteric in lev "a* 75 unit* He b 4« 
trekted Ijr tepeaicd duoibnal dm>na;<« ni I left He hospital improved, on the tenth dav, 
•gainst advice 

ITe was altuilteJ to the Holme* Flo*! ital a« niv patient Mar 20, 1941 again com 
plaining of jauntier el'gaqric pain, ant lv*» of »eigl« Operation wa* performed June 3 
194 1 Th« common ( ile duct was tl e site < f a iliuinb on I felt like s rob } stnieture /( wav 
opened tvnn'vetsel) ClatliVe tnaterial cotjjlelelv fillcl it ftovn the ampulla to the right acd 
lift hepatic ductv Tl IS wa* »<oopel out an! tie duct* enrtfully wa*lied with salt lolution 
Tl e anipulla was dilate 1 t ■ 6 mm diAoieter, I ui *ii>rc ilc widest diameter of tt e eoRimou duct 
wft* u to Id tnro It wa« thought that thiv funnel *I ajied nrn night predispu.i to stasi* 
Therefore a loop of jejunum was trnuglt up and «iia«tooiuM 1 to the opening in the duct 
with a continuous circular suture if lalguf reinforce/ with lefcrrupfed sutures of ailk 

He Jeiel’fieil a /emafoma in lie woonl but no dangerous blrcdirg The hematona 
liciatne millly infwteJ an 1 eonltnuol to dram for wne time I uC finafJj healc J leaving n 
"inBll ventral hernm The jaundice quickU »o><idml ani the pitioiit has reiuamcj wdl »inre 
He wa« tn*t seen in Tune I'll* 


tAvtS— <} W awhite woman r6 sear< of age wa* almittod to tl c Cincinnati General 
lloipitiil JsiL 8 I6ij with j lunli (* </ erv sroJrs* daration Tl c letenc inlex on a lnii«sion 
WHS unit*. Tl c jsosJicr J a } ticia erJaimlT paiB*e-«aol {»efft:re»*/re There « 

Able difference of oj inion regarding tie ea««c of jiunJice fut when the r 
• honed a doren or more si ic* «inie m the gall llalbraal otler, 
ment He inaj ritv opinion w#. vmninn daej »f ee Thi* f Hun 
Several h^jital a !mi«>ion* for earliac decomj'ceciti a »al nt. 

*»* dcciW to caetT out tlv umpteM operative procedure JO aitle OjeMi, n wa* rirfomic-t 
Jan. 2» I'll" Tie gall Had ler w». eftlargeii an I e ti(aiiie,| nutienn,. stone* Tie e roriion 
luct wn, J lat*l anj there wa. * bard ina** ta tie re^iea of the ampulla Tie gait 1 ladder 
was opencl It rortainc.] lit.-.fain«d flmj as) a oumher of vfcnc* \o free I ile wa« 
oMainc .1 atihooch it wm tiought that all st ne« lal beeo rem ve.1 The c 
was tleref re op. ticl It conta nej rte-i JsrL Hi* lot no ‘I nc* e,.,,! ] 
ampulla almitte.! a t nv pr le witj, diffieulfr Tie apparent Iiagno*,,. carcinoma of 


s eahvidet 
orotgeo ogrnm 
n A rvtf or iiucflr arrange 
w I* quite ob<‘*e, lad hii 
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the ampulla or 1 ea 1 ot tl e paaerens S nee red al apenf on 6 1 not seem fea fck the wai 
raon durt •rtas anaMom "Cii la lie luolenim and (Ic gall Llnldcr wts Jra ned SuVeipieiit 
e»cnt« pr \ed t \ o 1 1 ) ave 1 e n belter to I ave rei ovnl fl e gall bladder for lie psl ml 
eontinned to late an esternnl i lecu^ fl«t la < II n ultiple infect ons of tie aateno 
at dom nai wall roentge ngrnroi •} o re.1 U it one eteno I id 1 een left liehin ] The jiatJ » 
flcarel hoieicr and d ge«t o renained good Tl ere were no el 11 e d oil at home 
in fl e jpr ng of lOn appareDfly n enrd ae decomfen 1 on Tl ere nas no autop^ 

Oast -1 — J V McI) a vib te n m je* t« of age a» first operate! apno 0 t hi 
19 13 \ itl (1 agnera s of 8ul>a« rte tl oleejat t ^ and el olel tl a» s Tie gall bhJdei tt 
mo eil anl a T tutc in'crled into II e eon mon duct Apj arenti/ no stones aero found n he 
eonmon luct PI c pnt ent as d wlargel in Decen t cr 3913 tl b le dra n ag fr m the 

oun 3 \1 1 en f ho » o nd closed 1 e detcloped el ll« f ccr no 1 jaund e He was reaJm ed 

n Sfav 19H Tl e sinus tract waa folio red to tie con mo duct an 1 accord ng to Ihe opera 
t 0 note a T tul>o \ ns nscried into tl e eon mon luct anl thr ugl what was thought to b* 
inflau mMorv *tr lure into tie d nlen m All t le cent ned to dni a threraoh ti* 
tule \ roentge ogran v fl ipoll nje t n hfaj ” J9H slowed an ebstructeo 

of the c an on lu t n tr tl e nn polH 11 s » O ol cr to wa male a lugn t 1944 «t 

vl cl t nc I 1 w askcl to ace ) m Dur ng tl s t me 1 c I a 1 I st n Brke.ll/ n we .it and 

strengtl Tho BppeMe B«|oi>r tU stool all Hi I 1 st 11 Irp nod fl rou lli« 
t be T! ere as n arhed e I wb of tl o a II s \ffcr a no I<‘r of 11 o] and pis ma t eas- 
fu OBs and refe I nt t 1 s o n b le 1 1 s \ m a K theeaps le was operate i npoa in. 
10 19A4 Tlecon a 1 el was oj^netl nnd ewpl tel No stones eonll be found No to»or 
n s CO Id 1 0 felt I ut ft pr I e coul I not tc force I fl roug) the Jo cr end of 11 e con moD duct 

into tl e duodenum Tie I sgnoe s was not elcar Tie on n on duct was nti'i to oseltotle 

1 odenum ho c cr tl o T tu^ I e ag left i place It was re ol d three wceki later and li* 
ound healed promptly Tl e jnun I ce Icsre 1 tl e stools became nebo! c and tl e pat *nt 1 1 
re narltal 1> well Tf ere were no ch tis or fe or lie ren a ned cll u 1 1 life February 1®^'’ 
rlen folio ng ua automol lo ncc de f le Icccloped pa ns n ll e lower ftbdemcn He tru* 

adoi ttcl to 0 e 1 0 p tal Morel 5 194j \ rad olugv Mud/ of tie pirct ga troentetu' tract 

al ow d t! at sun o I ar um entered ll e I I ary tract but left t con p! tety « f! a a a houri 
There was lo e er a fill ng defect n llo seco l|ortonoflle luolenun sugt.< t a nf 
Juflltrat on from a carcuion a of tl o pan rea« ITc soon started to o t aud as rc peratru 
ui on to rel era tl e I o Icaal obstruct on \ I rge re oper to esl nia s a found w th I*'* 
luodenum «tretclel o cf it I s d | lo ga troentcroetony was perfor cl Here as 1 
rel ef obta nc 1 from th s procedure He cont nuod tu con t rregi larly altl ou„I there w * 
no jautilicc IIo de elgpol a sererc rgit p rot d f s itar 1 10 1915 Bj March "I i* 
stemed better tboui,b 1 e cont nued to I a c rrcgular fee r and ns mentally confu ed 
finally d e>l Ipr 1 10 J94u appa tnlly of pac on \. tO] y as not obtnined 


Ih all four of tl ese rises a diiect di astoi os s of tJ c coi mon bile d let to 
the intestine was male for tie relief of yumdice or estei-ml bilnry fistula 
None of these pitients showed si m of ascendii" hiliarj tract infection al 
though two of tl em wcio operated cat ai d haae reiuaiucd tiell for approsunatfil 
SIS vears. each Tl p atl er two liied only about one i ear each dying of ofhei 


causes In eieli instance tl e eoiumon d let was opene 1 i y a tnnst erse luciaion 
for exploration beiause it was beliered tl it an anastomosis of tl e common du t 
to the intestine uoild le reqniel and it is easier and s ijler to make sucl 
an anastomos s wJ en tl e Jiic sion m tl e eoi on d tet »s fransierse lo its Ion., 
axis tl an a I cn ik parallel to it In each instance tl e anastomosis was ma le 
with continuous suture of catgut to give an acourafe n uco a to d ueosa approxi 
tmtion reinforced hr a i anlei or low of mtenupteJ sill s itnrcs Cl ills an I 
feaer dil not occur m any of llese patients though two of tiem Jaie J d 
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clioledotlio intestmal anastomosis for more than five >ejrs Hie rennimn^' two 
pitipnts each Ined less than one snr nftei the amstomnsis, both ot them sMlh 
carcinoma ami both ihimr of can-.es not dircclh rdatetl to the anastomosis 
In these it mi^'ht be ai^’iied th it i radical operation for cancer of the pancreas 
or ampulla should liasc hteii mideilahen but it is iiu opinion that neither pa 
ticnt Mould line been .i suit ible risk for siitli ui operation In Case 3 tbe 
dia^mosis of canter w is made ind it Mis dijLided that ladaal operifion should 
not he itleniiited In Case 4 the inilitmant nature of the obstruction of the 
bile ducts was not leco^niiml at the time the anastomosis of the hile duct to the 
intestine was mule but eien if the cinmoiiu had been reLo^mized no further 
procidiire Mould ha\e hmi done at tint time becuisc the patient was in such 
poor plnsiolo^'it halaiKc is the lesnlt of the prnloii^ed loss of bile 

Dm ni^ tlie ci^ht % i ir pei u d 303S Ibroiuh 194 i I < ] ci ited upon nine j) i 
louts with striituie of the bile dn«t followm^ operitne nijiira to the duct 
None of these patients died and all of them arc well or m rcisonable state of 
Mcll hemj: at tin. prismt time The last opci ilion in this gioiip Mas perfonnod 
in Fehnnn, 194’ si tint the jicriod of postopcratiit ohstn ition is more than 
two lears in ill tises I arimis methods base lieen used m the ripair of tlie 
duct lilt in the most difiicnU tases dnect aiiastoinosis of the duct to tlie duo 
ihnum lias bien perfi niied \ brief resunu of each case folloMs the cases 
bemg listed clironoloj'icalh 


Ci«E 1 — 1’ I , a wliitc «oonn agej tl jcar», na* adni lied to tbe huvpial Feb 10 
laSs t>c.auv ct jnundff naotcMa »au a at.! soinnng aat at ton mat pain Sec nhutf 
to 1 er *1 rj 1 c 1 id be ii oficratet «p«n e si I month* preTioislc for uterine llipJins \ 
tere t»i i «r« loi e nthr nli li tie *ur,.eon pst| iIpJ tie tall Hilier anl felt atone-* 
IB It lie 1l ireforc made an upper rigl t rectu* laer'ion aod temorel t) c gall Lla I ler Tl ere 
naa n» lernl le Iran as of t If f r a «l ilf I ot tl ii eea » I an 1 tie patient felt fpiite 
Mctl f r •eaerat i p tl « 'Iteu •!(* level { 1 « notexia o®t nausea an! jiundicc appeared 
nnl Iffi lel mil \t tl e l>i e of a In ■ lOb el e wa« jnlcn«flr jaiin liceit del vdralial 

nnl ei ciited Ifler euil it le { repralion <■! e na< o[m rate! upon Fel "o lOl? The utl>er 
*idof tl ft) I on duft «a* a I latf*I I illioi* eiricture e ntnmmg eolorle < nmenilbiK 
The 1 tfilcnl ( (I c duft un* f< on I imbf 1 1f I in H->r ti'^ue nith a deffs-t of approximalfl) 
I on latwoxn tie 1«o eol* \b mlloet 1 aiia->toi io.i« with interruifed eilk euturei un« 
! ' '* uaa ill wel to extenl tl rough tl o ampulla into tl e 

■‘tfralle Imna^e of Ute lot Otath Ihiee -nneV* jn.l penilirclj 
1 di-fl arged \prii 2 193S 

fumnre of jaundice Tl e catheter «a* etlll m tl ire 


She « 
IaI 


eicntuilli reaped nnl «l« 
e returne,! JuN IJIs mil ■ 
operate 1 u] on sga n Jnly 2" 


loHn until II 

teatia.iomo* a wax done tn the r-a-n e x 
I u tug 13 lais The rnll eter na* I 
sit na* renlmitl 1 one aear Iitn 
hirh 1 ..aipeare.1 nfter nol eal nanasenent 
I na. nga n n 1 1 itle J w th gaun ia e it h np and a 
I lat* at which Mtne lie lo.er end «f He eo m 


>4 J <11 


I pmtUus and xomittng 
atil January J912 wlen 
iDunl was re<j>ene>J Tan 


I ale p a-toj-enitnelt anl ► 
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chok< 1 oilio iiifestiinl anaslomosi-j for wore than fise jeati The umammg t«o 
piticnts each Ineil loss than one Aeai allei flic anflslomosw, both of them Tvith 
circinonn, nml both ilijug of eauses not iliiecth uhtod to tfie anastomosis 
In tliese it nivht he argued that a ridicil oi>enitjon for e \noer of the pancreas 
or ampulla should ha\e hten mulertahm luit it is inv opinion tint neither pa 
tient uouM haie heen i siutihle risk for snOi an opention In Case 3 , the 
dngiinsis of cnuer sras nnule ind Jt ssas »\cKled that radu-aV opervtmu should 
not he attempted fn Case 4 , the inalijriiaiit intmc of the obstruction of the 
hdc ducts n is not recoginrcd .at the time the anistomosis of the hile duet to the 
intestine uns made, hut e\eii if the eimnimia had heen rtengnired in> fuTthei 
procedure noiihl Iia\e beui d«*iic at that tiuiv heeaiise the patient oras in such 
poor plnsiologie Inlincc as the lesiilt of the prolon/td loss of hile 

Dniui.r the i udit M ir peuwl 1913 ihimudi 1114 *. I oj.ciated upon nine pi 
tieiits With slnstuic of the hdc duct followuiir oiKiatiie injut’i to the clui-t 
None of thise patients dud and all of tlierii me well or ni rtasonahle state of 
well hniv at tin. present time TIic last opeiation n\ this gtoup was perfotmed 
tn Pebruars 194 "i so th it the jieriod of postoperative ol>ser\atioti is more flnii 
two veaiN m .ill oases V.uions meflnxls have heen nsul in the repair of the 
duct hut in the most difilsnlt easts direct anistomosis of the dUtt to the duo 
dciuim has heen perfoiiii«l A hiief nsiimf of rich ease follows the oases 
belli.: listed elironologicilli 


C'SB 1 — r 1 (I tvluli noiiiui, seel 11 >ear», uas almittpl to the 1 )*j ital Pib 10 
tAraiiv IsunJici? fttioretit naun*. aol totiiiins nnl al tnmiiial inin trpording 
lo Ur 'fort ►le laJ been ot<’Mii*l u(«vn eifiUt in«ntM pfcnausly for ulerme Uec'hng \ 
ti\«((ris|<M I a re ftffor whi h ilio Ruri.o<'n tal|ato<l tlo gdl llatler an! felt Moiits 

In it lie llicrofore nmie &u Hijier njii rei-lus iaei<ioo sol remote! t'le gill ItiJler TIere 

Hi« <s 8<i I, rnllt itfunige nf tik for a wlile, lut Uii« m»pJ nnl llie palipur Ml qaiU 
iirt! f r ii oiitp H<fi sle ileiel |cl ftnotcsia an! muvea nnl jiiiinOice ajpearel 

anl ileep.) y 1 1 r<igr< » («fh Vt <fie (one of n too ion d e ifiteniHv jnun li ot itolij Irate !, 
anteww.jitl Mler vuil >!1e preptation eke openleit npcoi lcl> 2* Ja^s T>oop|"cr 
oil} if tlo <•) union duct wiii a liht««<] lullous «triK.(ur« containing eoiorIp^s muyiil bil 
Tie I *1»1 i» I nf tile Jnct vva« foitn I itul>c>l1 I la »rsr li'iaue vmIU a lefcct < t approsiraateU 
t '•1 Utiini] jle eo }< Vn cnHi>.cnl ans^tomo'-M wilk InterrupTel n))c suliirej 
I n iTcr n rill efyr i me! y» <rf «•! i h »as airuunl to extend tlirougli U e ninpuH i into t! o 
! 1 niini Tlere «nx conutirnUr •lniiDa..c of bile for ncarlv thrpi. vseeV' po-tij-oratiielj 

111! It exmliiijlr rcifil aai «}|y na« dix> hargni \pril 2 ISJS 

rcttirnM J uli 22, litis mlli rn urrcncc of j-iundi * The rnd rtcr « a* still in place 

Mi wiK op. rate! uj on BgxiD JoJr 27 tff'n'cBttT' (he catheter iiliich Lad n it been anclion h 

» C niiv<s( (.«,n uuuv its nji'er enl M » tkc a'-aetom<r>t'< and a Mrieture had reforme J 

" u Jone la the MWe msoncr «al He patient left tlie ho ptnl in s>o3 condi 

-■) cfer BO. jw* xlaf<<r lx\« bef itc »t,c Kft tUr I o»pitiU 
ic snr later, iJuh 4, loyi with jnimlice pniriin* an! romitiiig 
OiciJ B3nxge«ent Mo femamc t well imlilJanuarj-, 1042 when 
n loi' *’ •"! anorexia Tlie wound wax r«S;;*ne.i Jan 

- t which time iJo jjBor enl «•/ (to eoiimon duct couH not !«. foun! Oolc a 
n't.'T «! ••Ji'irrepro-iBriojj (he proximal flump coul I U locale i TI if 

t-ene! " ’'italliuM lulx< wax iBxirteJ aeJ Ml »,(h * fur«c airin’ suture aolthe lower 

cn t of lletutx. WM placed lo Ih* dao-lcimia.l! cliller .. .i . 

furfare of tie l.xer — 

4e» 15 iai2 


I 1 Vug n, ins 


which di-in-exrcil a 


* no Iwhag of li|o po<io[«mt|xelT 


she was dixehargeil 
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•iLftanti 


‘'Ip remainel well for iilont one ff^r, retnm;i]<; in April J943 inth gsuBd''* 
[riiritii* I’oontcenognni* ^lowpl iJml the ntMlioin lu!^ Ill Wn pa««el ®he improved 
nil 1 «i« ili« I ar;.o 1 « len li i\» I iter la IVtemlier J'Jtl I nwerer, the jaunliee berame quile 
lei p nn 1 I 1 1 erite 1 on I er f r tl e fourth time \V1 en the lower *urfat« of the litfr «« 
fr<el from II o iluo ieniini otili r lint (peiiinf. tmi foon 1 Tl i« was dilatfO an 1 a titalliam 
tuJor« in-’i'rlii) HD] no h rvf trt (It e with eriirnl hetit silk «iture« 

This ttiln «J«o I i%ic) iittlin n ft H w olh« 1 neier, an } »! e refurne-I fo fie ho'p la) Jfl 
Tiilj, 111 I, tviih iichijitj nil 1 II iH j iiinlue 1! i« tine a T Inlx* wu inaertei into the hepnt i- 
iliiet* III 1 wer rn I ei(|en lini^ into tie ilaeleouni 

Thu full mt allow* 1 f > reinnm m (laeo f r tl irir ninnfl s iTuring which tm e ehr re 
mninel well The tule was romotel Ian 29 10 t 7 , an I II e pntirnt has reffliinel well op till 

JuU, 1917 


Coni VIC )i I — Tills cfl'-P, I in Iit\i, \iJ9 Hof weli tuiin igeil The favorable 
t)I'liortii!iJf\ t\ IS pri'-eiit nt inv first opcntioii ami the luethcKl chosen at that 
tjiijo vns not fho jjifist sjjjtaMe }l niJwJit line siji’cmled haJ jhe catheter been 
nneliorcd vn lint it toiiM not slip lieloiv flic atnslomosis btfore healing hal 
occiirrcil lictfer still w'ntld pmlnblv Inve lioen the use of a T tube stilh the 
side arm eniorpiHp front the chict nitoic or l»o?o« the lino of anastomosis as 
PCcomineiKlcd In Lsliev ‘ Willi cacli sitc<,eo<Iin{r operntion there has been njo« 
scar tissue until notv there i« a Imjrc nnss of scar ami adhesions liel'veen tbc 
liter and daodefunn ff sfiH unother operation is iteeessjn, I Micte tb® 
iiKtl nil of usinp ,i dcfncKtioiieit lo<»p of jejnnnin ns described hj Allen offers 
thp best hf>]io nf i hstme t tiio • 

( \sr 2— T s. white nnn aed 50 Tear* was nlniitlcJ to the riiwinaati Graer*! 

Jttupitnl Inn 10 lOm with 1 i«t< r\ that he Ind hs I nliselcs •uKceMive of ebolecfrt e di'ese* 

l/epniUBs in inJ3 with one nruie aiiack id ]93o tori/ in 103* a tholeeviieefomr was pee 
formal f r l•hrtfe^•refICH an! rhol filh<-i«s of aaolhir (oapital The opertfwa i**s sauI *® 
lave gone rnoothlj Here wa« run'i (erahle dnionee of bile from the wounl after eper* 
lion but oventinlh itces'el tip nminl heald an I tie pitiont Wd< dircharc*! The woiiaJ 
oppneJ ini i!o«pl aereril tim s ilitrcaficr la Norpnilpr 1037 about eipht months po't 
opcfrttneli jsintice ip[pnrpl an I la Jsouvry 103S tl c noun 1 «*is rcupeneJ Tho eotnaoa 
1 ot le'cnlol ns liping lerj tins in I atiifter was (fobcl tnad Irnmedf) since tl e Hocond 
I prnti n tl c jai ndi I n IS tntrrn ill) nt lut morp or k«s rontiDUOu«l> prewnt The pntient 
) T 1 I •? nlviil fort} J5ip fOBoOf in no-lif from 160 t JIS pwin N Therp wn« no feier ani 
no chill" riip ictPric in lea sand from J" to 5ll units • lit Ic-tprol was ‘’Ce mjr |cr ernt 
and \aa den nergh pasitire dirptt ami indirect The patient left ihp Teiieral IIn«pitill hecsu** 
ho wi 1 d to be operated iii n pl«cwlcrp 1 operated upon I im Uirch -I 1939 The coniiDcn 
liiet sC net to l>e cnfoplcleli ol lilpritel iD its mid | orfion Ihn ifch the proxnrnl en t was Bot 
di«ton Id f< rtiinatelj tl e 1 wer pn J ins mtaet anl it was oppned and dilateil The scarred 
area wn" excised an! || c two en 1» approximated oxer a T tube Iipiolol iBjectel ttroosh 
tie T ruin in '•cpfen ber I91> went directh into tie duoleaim and tie duct" were n t 

ii"unli7cl Tie tube was remoK J »• pt 2 j lOSO an I tl p jatiei t 1 a" been w thout jsondicc 
ch IIs or Jever since In>oiciDlpr JOiJ * roentgeDoJOffic ManiiDXtjDn of the S'a«tro'ntP«tinal 
tract nis Ic I ecnu"e of «yo pton s of peptic nicer resealel «on p di’tortion of the second po'’' 
of Iho Juolitaum fn ipril JW7 ho «a« adautM to the liospital for heoialuria At that 
tune there were no si-mptoms or sign* of di ca"e of tho bilian tract 


Cfommcitf — Althoiiffli there Jiad been two presious operations it was for 
louatcb possible to find the lower end of the eominon duct easi/i and a sk^^ 
cessful result was olitsintnl after simple remastoniosis over a T tube 


So^ti'mbe 


the pxtlent developed ^sna nr a* 
iialng a derunettoned loop of leji 
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Case 3-n G, a nh.fe iNoman. 33 j«ira of mR*. «a. adm.tUd to the ho-pifal Xov -9, 
J94t), decplr jannd.cH <5hc was op^rati^ upon for the t5r«t time April 11, 1939, a eliole 
ejstfctonij being performed for a small eontrafte.! Rail bladder containing «tones The com 
mon Ouet ^vas pnliialcd but not opened The opention sai.l to haie progrei'e-l s“oothIj 
Tliere was prolonged t ilo draimee and 1 de was atitl draining nl en she wns di-cbarged May -, 
ini') Slio was readmitted Aug 7, 1939, l«.ause of intermittent drnmnge of bile and a 
lii.lory of becoming jaundiced when the fistula closed Sle was reoperafed upon Aug 11, 
1919, and according to the operatne pMe the eonHiron tlnct was found to l>e small and cwi 
tractel It wag opeoel an 1 dihtetl «ith eon«ileml>le ditficulti liocnuso of scar ti««ue A 
T tub® was in«erted rostoperntirelj there was considerable dmimge of bile through and 
arottnl the tube The patient was diseharged Pept 9, 1919, nith the T tube in place, but 
clamped off There is no record of when the T tul>e was remoiej, but about the middle of 
1910 she develope.! chills, ferer, diarrhea nnl inimdirc I «aw her for the Hist time in 
November, 1910, at which time she was deeply jaundieel, dehydrated, ami emaciated I 
operateil upon her Dec 3, 1910, and could fin I nothing I ut scar tissue win rc the common duct 
shoull hate been A lulli.ais structure containing colorless, mucoid Inlo was finalli locate! in 
the hilum of the Iner, winch undoubtedly rcpre-enlel tl e proximal end of the common duet V 
direct anastomosis was made to the duodenum without any tube The operation was tech 
nically quite difRcult because of the short proximal stump She had a stormy postoperatire 
course with drainage of consideraWc bile and dinvlcnal contents, but eventually the wound 
healed and she was di'charge-l Jan 4, 1941 

She remained well for almo«t three years but was realmittcl to the hospital Dec S7, 
19t3, complaming of inligestion and intermittent jaundice of seieral months’ duration She 
was not jannliced at this time, tho it'eric index being 10 units bbc was reepeiated upon 
Dee 29,1043 nnd a itricturo found at the site of tl c pre'iou* anastomosis This was dilated, 
an 1 a ritalhum tube inserted, one end into the l< pitie duct, the olbi r cn I into the duodenum 
Tho operation was technically very simple Fbe had a smooth po<topcratiTo course with no 
bile drainage an 1 has remained well sioee bhe was last examined in June, 19 17, at which tune 
she was apparently entirely well 3t^ years after the h«t operation 

Commcnl — Ihii patient was quite tlifTiciiU to niampp from a tcclmjea\ 
point of \iew at ttie time of the firbt ©iK-rntion in Deceinbtr, 1040 All of tlic 
common duct xtas pone except a tint bulbous nubbin at the bilmn of the liter so 
that anastomosis to the mtestme was exoioiliiigly ilifficnlt In addition she was 
m a deplorable phtsual and pb'smlogu stale The end result bas been quite 
gratify ing and there is reason lo biliete that sbo will remnm well with a direct 
anastomosis of tbe duct to tbe duwleiiiiHi oter a Mtalliiiiii tube 


CxSE 4— n K It , ft while womxn, ftce,! -13 yexra, was aJmittel to the Cincinnati 
neneral 1941, complainmg of chills nnl fever nnl inlermitlcnt jaundice 

Vccording to her stors she doclope-I ssmptoins of ehnleesslic disease m ]910, tm I was operate 1 
III on in 1919 a{ whuh limo she had jaunliee and neholte slooS \t this time a cholccssiee 
Inmy nnd common duct exiloralion were done lollow.oe- n ,s operation sle cortioucl to 

pernlel uj-n and an attempt 

■ ■ WM evidenllv unsuccessful 

jsunlired I operiteil on her 
o eat of the hepatic duct was 

turn i lu me hilum of the byer. it was discoTefed that the bulMus end was at the junction of 
the right and left heiatic duct* V fnuBclshxpel ntxUium tulx> was intr.Klucpl so that the 
funnet shaped enl colic, te.1 1 ile from Imtb tight nnl left docls, nnd wns bell in place by a 
pu^ string suture (this jrocclure is rcprewmlM dixgrammntienlly tv 1 e-irv i) The di‘tal 
en o t e tube was in«<rte,l into the duslenum aiu] the latter slruclure was sufurcl to the 
the hilum of tie 1i,sr The l-osloj-ritise course «a. srurxih with jract.eallr 
the patient wa.* diwhnrgej on the seienteenth dav, D,v 29, 1941 f,)ie 


scar tiss 
no leahagn of 1 ilp 



342 


SUROFRV 


‘•In tpinninol nfll tir niout otit je*r, retarsinj; jo A[ril 1943, with jSOTdceiti 
irnritii'* Kni n(c(no;,r ii it i-h wpj ihnt tie titalliam liile lin I l-cn pn^itl ‘■he improre! 
niilwit 1 •< I arf.p 1 Intlster InP'eciiljr 1043, hn«eier, Ihe jnijn lire betume <iii f 
i!< I nnl 1 ijpfBtpl til lirr for tti« fonrtl lime Ulien llie lower furfnic of tie liter «i 
frPi 1 from tl 0 ii Umim nnh a tin\ oieniBi; wne foun 1 Thu «n* ihlifeJ sail a v talluin 
till 0 ro in<orle I no I tin ) i>re<i >a flare nilh •<>«■ ral Irarr eilk euturo' 

Tint til! nI«o 1 Hilliiii a fiw m nil « howeti r, nn I slip rrturar I to the 1 oep »• 
r ilj, I'tt I, mill ilrliin,; nn 1 mil 1 jianli T1 1* fuiu o T till r "in in'ierlril into the heratt 
i! iPt4 ll 0 I nirr OP I rxt< ii ling into tl i. dunlin im 

Tl n lult unx Jill t\« ! to rrunin in jlice for tliirt/ month* during which tinie flu” 
naini 1 wrll Tlir tulr wnt rrmo\r] Tan S'* 1947, anl Ihr jiiticnt hx* rrreainfcl well op till 
Jiilv, 1047 


CorriHifHf — Tins cito, I Lolic\c was not hi II tmiingeil Tlie nif>st lavoraW’* 
njiporfiiiutx was prtsctit at mx first oiHration anil flic tncllioil chosen at that 
tiino was not tlic most sintnWc It nui^lit Iiistf siicctedcil Jiiil the catheter been 
anoliored so that it <ohM «oi slip liclom tlic anastomosis licforc healinj bail 
occiirrcjl Ilcttcr still woiiK) prolmMx Insc been the itse of n T tube with the 
sulo arm ctner/iii? from the duct aboxc or below the line of atiastomosia *» 
rcconimtndcdln Lalici ^ Wiili each succmlin? cpcrstion tin re has been more 
soar tissiu until now there is a hnye nia«s of sesr mid adhesions between the 
li\er and iliiodemnn If std| another operntioii is itoeessarj, I Vlie'e tie 
iiiptliod (if iisinjr a ilofniicfioncd loop of jejnmini ns described bi Allen offer* 
fho liost JiDpo of a Jostine cute • 

C\s> « — r S (I ttl lie nnn iig< 1 oO mr*. wa* s Tpiitr ! to il r Cinrinaati Grtcral 
]ro*pitnI Tin 10 lOT' wifJi 1 iMorr ll at Ir 1 x 1 hsd attack* ‘uggMtive of chalmatie <1 
log nniBg m 1P2> with (nr oruir allark m 1930 Fariy in 193“ n clioltK-rstMtoniT 
fotmisl for phnli>rsititi* anl rliolclitl iisH nt aootlier hoipitil The operat on *#* * 

Inn Bonn aniootlilj Ttcrr »»« ron<ilrniMe dmmxcw of 1 ilr from the wound after oper* 
turn lut iiei tji ill* it rex 1 1 tiruoinllrxl 1 an 1 the psticnt wa* diiirhitgr 1 The «oun 
open(s! nnl pi cl >cvcril limr» ilcrrafttr In ^OT♦nlller, 193? nlnut cigl t monthe po* 
opcntuclj ixiii !i 0 nnenri 1 an 1 m Jsnuxr/ 193S tl e woun 1 wx* re ipenot The ro"'"'™ 
duct drirril r 1 ua I nog cm liny in dixn rtrr was protril (anl drainclf) ^imc the fcre^ 
iirrnti n tIr jxiinliro wxx intermiilcDt lut more or lr*s c ntimioud^ prc'cnl The pntifa 
1 1 1 loif ut out forty flir {< unl« m weight from IH) to IIS po m I* There wb* no furr *" 
no rliill* The iitmc in lex xanrd from 40 to 50 unit* ( 1 olmtcr >1 «b* 2rr mi. per cent 
nnl 3nn dm Itcrgli pogiliic direct and indirect The patient left tt e OeDcrnl iri’Td''* 
ho ixi»l cl to 1 0 operate I irp<m elaewhere I operated upon him March 4 1939 Tl e fomaion 
duct acpi I I to he eomi Ictely ol Iiterateil in its loi 1 portion though tl c proxininl cn 1 ws* n 
diiicnlel knrtumtrh (Je I wer end was intact xod it wat opened nnl dilxt(*l The *c8ir 
nrex wn« rxci'cl and the two end* approximated ocer a T lul>e Lij io>lol inje<fcd fhreug 
tlo T tuir IB soptcniber 1039 went dirertty into the duolenum anl the duct* were »'■ 
»i«unlircl Tl o tube was renioxel ‘Sept 2j 1939 an 1 the pntient hx* lieen without 
chill* or feter since In Noremher 19*4 a roentgenologic examination of the pn‘troiatf t>®* 
tract nn Ir l/rexu<e ol srmptoms «/ peptse ulcer leteaJeJ eonie dnfortion of the fecooi pact 
of lie duodenum In April, 1947, he was admitted to the hospitnl for lemnturia At that 
time (here were no fymptoms or signs of diM>a<e of tho bilmry tract 


CoHt’ttfid — Uthoug'h there had been two pruiotis operntiona it was fof 
tunat^b possible to tind the lower end of tbe common duet cxsi!\, and a sti‘ 
ecssful result wxs obtamed after simple reanastomosis o\cr n T tube 


■ patient developed Bigna nt i 
Bp a defunct oned loop of Jj 
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Case 3 — H Q , a wl)ife woman, 33 yrtra of age, tia* admitted to the hospital Not 20, 
1040, deeply jaundiced Fhe was opetateil upon for the time April 11, 1939, a cholc 
CTstectonif being performed for a small eootraefed gall bladder containing stones The com 
mon duet «as palpated but not opened The operation wa* said to hare progresscl smoothlj 
There was prolonged bile drainage nnd bile was MiH dramiOS "hen al'O discharged May 2, 
1939 SI e was readmitted Aug T, 1930, berau«c of intermittent drainage of bile and a 
history of becoming jaundicel when the fi«lDla closed reoperated upon Aug 11, 

1939, and according to the operatire note He common duet was found to be small and eon 
traefed It was u) cned and dihtcl with eonsidemWe difficulty lecause of scar ti«ue A 
T tube was in'erte<l ro-toperali\elj tlere was eonsideruMe drainage of bile through and 
around the tube The patient wa- di<chargel ‘^pt 9, iiitli the T tube in place, but 
clamped off There is no record of when the T tube was reinoied, but about the middle of 
19|0 she derelopcd elulls fever, diarrhea and jaundice T aaw her for the first time in 
November, 19-10, at which time she was deeply jauudiccd, dehMlraled, and emaciated I 
operated upon her Dec 3, 1010, anl could find nothing but *ear tissue where the common duct 
siiouil hare been A bulbous structure eontammg eolorle**, muemd \n\e was finaiW located in 
the hdum of the Iner, which nndoubleilly rcpresenteil the provimal end of the common duct A 
direct anastomosis was made to the duodenum without a"! f“tie The operation was tech 
wically quite difficult because of the aWit ptoxinial stump bid n stormy postoperative 
course with drainage of considerable bile and duo<lenal contents, but eventually the wound 
healed and she wa* discharged Jan 4, 1941 

She temuined well for almost three yeata but «aa realmitted to the hospital Dec "7, 
1913, eooiplamiog of indigestion an] inlermitteDt jaundice of several tnonlhe’ duration She 
was not jaundiced at this time, the icteric indea being 1® «*»<• She was reopernfed upon 
Doc 39, 1913, and a stricture found at the site of the previous anastomosis This wn< dilated, 
nnl a vitalliurn tule inserted, one end into the lepotie duot, the oiler end into the duodenum 
The operation was technically very simple She bad a smooth postoperative course with no 
I lie draiaage and has remained welt since Nhe waa la<t eyammed in June, 1917, at which time 
•he was apparently entirely well 3*4 tears after the la«t operation 

Comtiicnf — This patient was i^tiile tlifllcult to mannfre from a technical 
point ol view at the time of Hie first operation in December, 1040 All of the 
common duct was pone except a tint bnllioiis nubbin at the hiliim of the liter so 
that anastomosis to the intestine wav excmliiiplv tlifficiilt In addition «he was 
m a deplorable physical and physiolopic stnte The end result has been quite 
gratifying and there is reason to belieie tint she will reinmii well with a direct 
anastomosis of the duct to tlie tlumleiuim oser a Mtallmm tube 

CvSE 4— If K W , a white woman, ngel 43 years uss ndmitfed to the CincinDiti 
Oeoeral Hospital, ll« g, I941, tomplaining of chills ant feve* i*>i .. 


made to annstomoso the com. 
cause she entered the Genernl 

Dec 12, 1911 No common auci could be foawd, wn\ viVw the end of the hematic 'durt was 
fount in the hilum of the liver, it was diwovered that the l.ul1<ius eat wa, at the junction of 
le ubt nnd left Icpatic ducts. A funnel shaped ntallium tutn* nas infrcluced so that the 
funnel shape,! end collected bile from both tight m\ left ducts, „nd was hell in place by n 
pane string suture (this procedure is veprescntel diagraninnticallj Iv PenrseS) The distal 
on 1 of the tube was inserted into the duo-lenum and the latter structure wns sutured to the 
'» vY The rostopemne course «•,. smooth with practically 

C« of bile and the patient was discharged on tbs seienteentli div. Dee 29 , 1911 Mie 



SUBCtRV 


m 

has remamed ent relj well a nee &he las nosed Jo Csl fore a and the last r port I had ass 
Junu 13 1917 Ilir only CO n| la at at that 1 Die s as oIh*« and I I lood j rcsnure ArMfnl 
r s ntccnogrnn 1 ad pI owcl tl ( I) c t U s ns util] in j lace 

Commeuf — Tins jatioiit I is ninRinel sscll f< r ?' ^cjis after dirett 
nil istomosis of tl o lio] it it ihi I to ll d i» Ifiim i oior a Mtalli un fi lie md i 
imsiiinabh iiiretl 

Case 5 —1 JJ s » ) t i ms b/, sJ 71 ies/« i a« it 1 tlfJ to the C d amt rcf'tsl 
Hosi t 1 '\rarcl 1 l l^ll t 0 u I rik. s , f d ron e el otw t I nnl clolel ll a s He»a 

<H r lie 1 up 1 I ) tl 0 Ms d t P rce n Sf t 1 "<« I Ml \t I? t uic of 1 r » n of tl e c t c 

tuot for rem ihI f tie gill thJler it i> s pirel ll tt Ih c n mnn d t hj I also bern 
r \ Je t Tf s wsh in n is! ittU nnsslo « I o cr a T tutx* the p to arm of wl rl wss slloited 
to como oat ihro „l tl .tmioftle s I c To t Tl e tube « ns ren o e.1 Mat 3 1941 Th' 
pat ent rem el ll f r nl t i* s r e |.| t m nil I tl i !e elope 1 n ern ttent ch' 
ferer and jm 1 r 

‘•lo Stas nut ttej vj i t lai j ralel js ad el I |s rated o lerJlarlS 

I'll nt s I eh time tt o t to <n 1 of tl e eo niuon <lu t stero fou I and gas ton o ed oser a 

T tall n tut c TK {ostoperat te eo r (t t ns a ootl and •! a re s oel ste I nt 1 early » 
IDIC wJen »ho lo Wopoi # gns an} gsn|(cnis of I larv e rrl •» h'x seiTMl 

adn gs ens to tl a hospital on tha Med eat ‘tere ee The liter fuact oa tests bat* si on'o 

n lenle mips r e t of 1 ter funei nn an I a d asao* s of t> ) srt c rrl og s | as bee i made ^1* 

tas Insf seen In Msy 1 <M" at wl tl t no s|e was f I nc qu le tell fite years after opera 
t on 

Cffitiniftil — lilts cl' rein cnit jro | result oltnined It eiidfo-pnl 
siitim nf tic duct oicr t Mtalhiui tnlc Due woiill 1176 cNpectcl n 
result from tl e f rst 'iimtoi osis otcr a T ful e It <sl ows tl at one eat not ^ 
TTit! nsanrnneo mI at mas letaieet ll I ||enaflet am ^iteu j r telure 

Case 6— Is 1) at! to trontae nc»ia tesrs « adn itei! Del 14 lai" beeau*« of 

inten o jaand eo nn 1 tcfi njr \l out ten teels eatl er tl a | nt ent t 1 hs 1 a choleey teetow’ 

perform si at anotl or lospital \t tl a t ne of operst on tl e surKeon t a appircntlv eoinenhat 
conf «el al out ll a relit on I p of tl a 1 els h t finnllr eoa n 1 1 mself tt nt everyth ag 
was nil r sht Tn n 1 e de etojvl np 11 ofter opentt on ho ever an I goon beciBe qu> e 
tmrked On O tot er lo the ictcs a lex as 1 f un Is \t op rat on O I 1" I a 13 no com 

mon lu t CO tj ho found except a email 1 Ibo « area at I) e h lunj of the t rer at the juocl ori 

of tl 0 r gl t and 1 ft hepit c lucts Tl s ag oien I nl a f nnel hipel tnl un rule 

n erfetl as »n C wt 4 tto Jo er end Is* ^ aasertel jjt tie du Jonua aa 3 tJ tr clurt* 

tlcn sutured to Ito mar t s ue at the tilum of tie I er Tie po tol? at \r urse was un 
e 0 tful tie jA nd re i]orrr««el rap Ur an] tio j nt ent was t larged oa Nuv 4 I'll" 
Vbout ten days affe dsclarge ho ha] a ch II ani fever i\! el np 11 sub ded 

ran ojl re tl pan nau e yaund ce gni 

ffts ropntgeno"rmis shooed 

I t I ' hi ll e out de the ana tamos s 

Tl e latter as found to be 

filled so u y » p J IJy rl anr>ed resfer 1 zed end 

re n«erted Tl s u as arcompl 1 ed sr th gome d fficnlty as the funnel sbapefi end d d not seam 
to CO freely into the hepat r co J of the duct and sub eq ent ey-nta mike me wonder whether 
small amount of duct were nyagfnated sr th the tube The tower end of tl e lube was re 

1 a the tuodenn/B Tie ppe/at an Was smphi from a tpohn c I poet of new Tie 
postoperatve cOTiy-ilewenre isai smootl an] the patent wna 1 Inrpet Jin 1944 the 
fourteenth day 
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Nb* remaned weU oulv a short while anj was rwlniiHeJ Ma^ 27, 19J4. acain with 
3a0tuJ.ce and .tch.nc ^he was operated npo® May 30, 1944 There .fere many aahe.,01.- 
and a greit ded of -carnaff Ou remonn- the xitallmm tube, a crest deal of cmnulation 

Tt-xs fuund fiVl.ng the lower end nt the common duct proxianl to the lube Tins was 
enicUel, tU duct wtI.cI an! dilitcl, aal & T tnle in«.Hc.l into it, the other end placed 
lu tho duolenum and a closnte n «le nrouml the side arm of the tul t ..huh ..as bruu^ht 
out Ihrougli the ..ouud The po-toi entree ctmTalevenfo was un«.entfu\ and the patient 
was di'chatge-l Jan 17, lull It .. .9 planned to leate the T tuf« in pHre for a period of 
months, poa«iI Ij one year or longer 

In the spring of 1943 at a roiifiie /ollw up otimmitiua the patient aonounci-d tbit she 
was several months pregmnt After wrine consultation a therapiutic abortion ..as reenm 
men led, but the patient lefusel to have the protodure done The pregnancy was without in 
ciUnt an] the baby was born Dee 30, 194 » Dnrmj: lhi« pcrioil the T tube was kept clampe.] 
off footinuou'lr except for a period ome a month wWn it wi« n^^ened temjornrily On 
uf.as.ona there wns imm.Mt of the *Uii around the tulc Tins was treated with 
zine peroxide ointment, wliiHi had to be dixootinucd beeau«e >t ctu>eJ dMerioration of th- 
rubier \i one time it was ilnuhtfiil whither the lulv wouM H«t throughout the pregnancy 
It .. ns annzing 1 o.v far down tl e 1rt» t le cnnic ej whelircl by growth from the abdOTOieal 
skin It w IS my hope tint tlie du t was abo UHoiiiiiij: completely epitlietired Mmot three 
weeks after teroiination of fl 0 pregoancy, on Jan- Jl> 194<>, the tutie was remoied The tract 
continued to dram bile «tamel duodenal contents except wheo acsled 1 R with a gauro or cotton 
pack held in place 1. adhesive iinl (he latient hnd lo shange this dressing every three or 
four days Hie I as had two bouts of ehiHs feter, and jaundice, one reguinog hospital core 
in \pTil, 1947 Thw subsided pronptly foHowiog ehemothernpy, was prohaLly duo to 
ill langiitis, anl suggests to cne (hat tie sineiute may bo recurring \ccording to mori 
recent reports, however, she has been well for (he ias( feu moaths up until hte Vugust, lOt? 


CoDiiiicnt — It la unfortunate tliat in tins instance the Mtnilium tube used 
in tLe first oneraticm (losatuc plug^osl with bile piiTTOCuts, for it it hi.I not 1 
believe ti guoil icsult wouUl bate been attained Many otheis who bate used 
Mtaflnim tubes bate had tfic c\|>erionee of hating ibcm become plugged m this 
fashion The reason for the occurrence of this deposition of pigment ii oh 
senre, but is probably rehted to the chemienl coiixtitutidii of the hik* At the 
prchent tune there ix no hiiown method of iiretenliiio’ it with cerf.tmty, and 
for tills reason many surgeoii-s arc nhandomng the um; of titallinm tubes in re 
pairiDg the bile ducts and rclting on the older method ot some sort of reinot 
able tube 

This patient’h trouble afler tlie second operitioii 111 nJiieh the titilJuim 
tulw was remo.cd, cleansed, and replaced was probably due to improper re 
phiocmeiit of the tube m the proxiioal end of the diut, due to my tinwillmwness 
to ait tho duct sufficiently widely to allow the iHscrlioti of the funuet slmpcd 
till! of the tube I still do not feel sitisfled that this patient wjll reimim well 
and .IS )j) Case 3 , jf further operatne xiiterxentiou is necessars I heliexe llmt 
the prmc.liirc deserilied hy Allen should be employed 


Cisr 7 — p D , a while no 
cuinplete extcnml bihar. fi*tuh 
cholecysfiii* \ppnrenllr etc h- 
U|K a Ju1» 1(1 although it i« 80 
With s com] Ifte t iliarv fi-tulx. 

LipiMlot injection through lie fistnlx eloirc<l 
livcr ant ihcu oudincl u ppe-nt.on No. 13' 


I. *gcl 47 .i«arv,wn»a.lnuttol Xo. 0, 1543, tHs-nu-e ot n 
>ne J9, J943 ehe hxj hail a ch hvystertomy for acute 

ereJ, Yoil 


elorm. lixtoperaiiTC I'Ourae 

etcar jiret teiat was dune FveatusUv di, 


op to the hilum of the 
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inserted into th Ji tula as & (tu ]e anl m attempt made to folio r it to the roraiuoa du t. 
Tie catheter al ppel out towerrr ani tie tract became smaller and smaller tU t Snally 
as lost In sp te of wl at nns tbouglt to hare been aJennato preparation w h ntamm h 
an 1 blool Iransfu* on^ tl ro » a« coot nao s o z at; from tl e no oJ t! eh was rerr Iriuh f 
some It «een e I iw[ g*« hlo to I tte upper ei> I of the co n noa or 1 epat c clu fs * a e 
I hero ho 1 b» n 1 tfle nr no olslrn t on II du Is pros aull^ ere not ffreatlv d bteii nor «5‘ 
tl cro n uel I lo la n nej m tl oui O o o alJt there w 0“ a sn all spurt or ooze of t e tut 
ererj t me tlo area s a* sear lei for the t e nt^ es rs e i>le T nj. oeeurrel To ; 
« t! out elc r t suH it ns tall nn t Is* » i« n ertcl nto wl at wa tl ou„hl lo te tbs 
proT mal col of tie lu t Tl oiler nl as|tjel n <1 e !u Vnun s n e (I e lower end «f 
lie luct eoull not U f nl Tie re ult ns u at ( ftorj anl flc pat ent na« d -cla geJ 
No 9 1911 I It S me I le M II Ir oIhr fr o the o n 1 hut s me meh ns tlic “'r ' 
Tlo Ji tula elo el a a f v w ks ] i lie jit ot tien le eloja 1 cl 11s ferer pam and 
jaund eo 


‘•I e ret rae-l to tl e I o p lal Matel "1 J9| I \( tl s t d e she as m deratek jauol eO 

tl 0 etcrie in I x 1 e ntf 1 im |s We was reoj e ole,! upon March 30 1911 anl a„a a tt 

prnx mal end of the I et couJl not l,e ele 1 r 1 el \fler a long t me hal he«n spent 

sear I ng for lie lu I an 1 wlen lie pat eat s coo It n wa< Ivs-oni n" ter ou from less ef 

1 tool n T ml was pi eel i I at s tl a gl t to I tl e pr x nnl e I of the du t the lewer 

on J of the tuls* I* n« b ert I nio tie loolen o 11 Je Jra ne.1 am nJ lut net Ih oaS' 

tuto so tie htlsr n* re n re.1 on I tie ini ent I Ixrss! tjr I Id J'’^t ■ * ecopler 

extsennl li Iwry Tlvs f mta also clos 1 t l aoon tlcreaft r d lb ferer onliue 

and jaund ce recurred 

Sh# returueJ aga n O t 1 J9tl and was operaie<l upon 0 toler "0 Th s time 1=’ 
carefully peeing tie sear f om tie unders rfece of ilo 1 rer ly «tarp d g«c«t on t nS* 
po» bte to I otate tl e prox mal hepil c du t \ T tube was B«eried into the duet the loner 

enl beng nxertcl nto tie d oJenutn It lo kel as tlousb tlus ere go ng to ««««d 

and il e pat ent •eenied to I e progres og xi fscior ly tl ougl »lo le There wa. aome dram 
a ^.0 around tl e tube b t tl x fcradualle deere *ed Ilo erer our troubles were not o«r Jolt 
tefore the pat cat was 1 s I argot from lie I o p ixl alp dot nject on through the tube a®* 
dose To our surpr II sslo el tl at tlo I p o M enter tile olon as cell as tbs duodeonta 
on.1 I lo d CIS lIrumh>o tl ax (. e an I si n el a lx gc d o leso o1 c fistula 3aii 
how tl 8 fl toK developed reax ns uo lour It nxy Ixve l<een due to an njury to the colon 
n free ng t 1 cl ren 4 ne I unrecogn e I s tl e i tie of p r t on It n po hie that I nus 
took olon for duolenum no! n r tel tie lowe rm ftleTftenot though tl s seeois 
uni V«l) for n free ng (1 e looileDans froo cl e I ver tl e r n n of tl e nnx tomo s of the 
lied tat Cs llremantfl nllefor ofntnvhue Tl e f t tba prx t ally everyth ng 
tl e pat ent aio tent d ectiv ftoiu tie d odeauni to the olon wa explaiOc’l to her but she 
ne crtl elex os te I on loav D" Il o bo p al tbout further opera! on be au e be felt well 

SI e retumel Dec 9 1911 hove er teeau e of d x hex vontng and lo s of we gbt 
Tiers had been no cl llx or te er an! obIv bI g I jnund e On Dec 30 191-1 she was re 


opctafel upon the eol n freoil from the do Jenom aol tie open ng n tie colon closed. The 
b tc du ts were aoxxlomo el to the luodcnam over a T tube In n few dnts t was obvious 
tl at th a suture had cot 1 c!l tie T tnhe fell out and t ere was prolu e dr nage of bile and 
duodenal con ent Forfonately the closure of tie colon held snl s nco the ope at on had 
besn pecforniej pen t x y exiraper inneaUv fl ere wax no per oneal rex t on and the ab 
dOniJaal wound held On Jan fl l!Ho a jejuno omj was done for feed ng The ablom nal 
wound was kept as drj »x po He w th eont onnnx suet on In n fe v dx a tl e wound began 
to heal and si e was finally 1 • rgel Feb f 19J7 mt d<* no nally v th all wounds healed 

and vn veasonablf good cond t on. 

RiflCe Ihea her progress 1 as been only far *0 has had some altacks of px n » the 
, ,j,domen and bouts of fever eh Ils and Jaun I e so fl at I th nk cerfa el e w JI have 
further trouble M iMt report “ “B *•* ng along fa riy well 
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Comment— In Urn cavc the poor result was. I believe, largely due to poor 
operative tedmique It was the onlj instance I have met in wlndi it vvas im 
possible clearlv to identifv the duit proxiimllv In spite of the fact that the 
duet had been openeil, there was no continuous flow of bite to identify it, and 
everj attempt to locate it led to Weediiijr so brisk as to obscure tbo field At 
the third attempt, the scar tissue was stripped off the undersurface of the liver 
up into the liilum in a hroul sheet bv sharp dissection until the duet was located 
The duodenocolic fistula was probablv also a tethnieal error, although iiijurv or 
opening into the colon was unrecogniretl at the time 

CISC 8— A L, a white woman, sgeil i2 jears, wai ailmittcl Feb IS, 10^4 This 
patient had had a rholecjatcctomy perfoMMSl et cohere m Oitobcr, 1042 The operation was 
said to have progressed stnootlilj Postopcrati'elj, howerer, liicrc was consilerable difflcohj 
The patient developed a large niT** in the right upper quadrant, which wa« drained after voice 
days and proved to be a large intra abdomiaal eolleetion af bile Following this procedure 
an eitercal biliary fi«tnla ilevploi>ed, which draine<l only a moilcrite amount of bile. Lipiodol 
injection m Januarv, 1943, showed that thiv (ivtula eomiuuDicated with the hepatic flexure of 
the colon \t llat time I reconuneadeil operation, but the paticat was feeling well and re 
fused to have anything done The fl-lola closed and she got along fairly well for some time, 
but then over a period of sit to nine months she developed atlaek* of fever, pain in the right 
upper abilemen, and nolerate yaundiee Fiaally she l-egaa to lo«e weight and strength and 
agreed to o{>cratioti. 

ble wa< operated on Februan 21. 1944 There were numerou* adhexions, and a loall 
flstulous tract onlv one millimeter or so in diameter evtemleJ from the eommon biJa duct 
over the duo lenum to the colon '"*■ ’ • . ■ 

The proximal end of the duct was * 

found with a defect of 1 to 2 e I • • ' i , i ' 

coull be brought together and an end (aeixl suture of ui(errufte<) fine <ilk. was done over & 
ntsllium tulc The povtopcratire cour<e was emooth and uneventful and the patient was 
divhargfd March 4, 1944 '■tig has remained entirely well since bhe went tl rough a preg 
nancy the follovring aear, the I aha being lorn 1 1 ce*arean svcliou bet t 8, 1945 ^-he wav last 
heard from in June 1947, 3^^ years after opcmtioii at «l«ch time ‘he 'Sid her health was 
splendid and the only compljint was the gain in weight 

Comment — Tins is the tape of {TihmI reault that < iii be expettFil vvlieii the 
most ficMrable metlinl can be usefl iiAinelv. flirect anastoumsis of the ducts 
over a tube 


Cvsr \ T , a colon 1 woman aget 43 years, was admitted to the Cincinnati General 
no’pital Ivb 0, i«i4*, isMavsse of an eaternal biliary llAuW anl jaundice she hal had a 
cholecv^tectoiiii cl-ewhcro for /hrieraM,!,* sal c! oleJifbia*iv on Dee Ifi, 1944 S),e deieloped 
jaundice a week or tea days after operation, wbuh bonmno ptogtesMvely worse Jan. 29 
1043 sic w IS roopcrate.1 upon, at which tune a dilated common duct was founl apparently 
after some difficulty The surgeon iiL«ertcd a eathetev into the duct, because he b’licve.1 lb 
patient s conlition prcelule.1 further vnrgerr at the time On February 9 she was trans 
ferred to the General n>pilal nnl 1 operated upon her tea dujv later, Feb 1<1 IW13 The 
operation was difficult from tlo verv beginning The fre-h adhesions onl smr tissue were 
extremely vascular so tlat it «s. imjHevillo to keep , dry fiell Itv Mlow.ng down the under 
surface of the liver into the hilum the proximal nd of the eommon duct was found lut the 
distal end could not be Iwafcl k T enlw «„ .averted into the proximal duct tie other 
arm put into the doo-hnum through a .tab wouml, and the duolenum sutured to the common 
duct HiepM of the liver showed foeal necrosiv The postoperative course wav uneventful 
and the patient was d.wharged Mareh 12. 1043, with the tuW m place but clampe-l off 
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insortej into the fistula iw n j^ule anJ bd attempt made to follow it to the conunoo duct 
The eathcter slipped out, lowcrer, and the tiaet became nnaUer and sroaUer hll it tasISr 
uas lost In spite of what was Ihougbt to have been adequnto preparation with Titamm h 
and blood troDsfiisions, there wan contiaiionv ooeinf; front the wound, which was very Irooble 
some It seemed iDipo»«iHp to fin! the upper enl of the rrmmon or hepatic ducts hnee 
there had 1 cen lillla or no (ih«t ruction, the diieta protimally were cot greatly dihtM aorwas 
tlitro much bilo doninied in thiin O rnsionolH there was a small sjurt or ooze of ble, but 
eitry timo the nrei wn« s< iriftd for the duct, <nly evcessnc bWding occurrel Pitalj 
Without cleir Mxu'ilisntioii n Mtnlliuin tiile was inserted into what was thought to be tie 
proximal enl of the duct The other ml w t« ilactsl in the diioltnum since the lower end of 
the duct coiill not U f lunl The rp-ult u»s ur-nisfactort, »n t the patient was disciarje! 
Not 20, I'll!, with suiiie | ih* still ilrDining from the wiiun 1 1 ut si me rt aching the inte‘'tiDe 
Tho fistala clon'd in a fen vr<ik< but the j liient then dcteloped dulls, fever, pnb, and 
jaundice 


Sba returneil to Iho ho'pitx) Varrh £3 lS4-i At </«« time she iin« nieJ rjfdy jaund 'cd, 
tho icteric lodix leing £5 units *tlie wn* reoporateil upon Sfarch 3d, lOH sad again the 
proximal enl of the du t couW not Ic clmrly Ti«unli/et After n long time hal been spent 
searching for the duct and when lie palienl’s condition wa« bis m mg serious from loss of 
blood n T tulic was placed lu wl at was tl ougl t to I < the pruxmnl end of the duct, the lower 
end of the tulip I emg iu*pr(e«l into the Ounleoum Ible drained around, but not Ibrouga the 
Inle »fi the litter na« remoreil nnl the patunt di«hnrgel Vjril 16 1^11 with a complete 
external biliary hstula This f«tola »l>o cloxed, but «ooa thcreaftir ebjlls, fever, molaue, 
and jaucliee recurred 

6he returned again Oct IT, Ifill, and was operated upon October SO This time hr 
carefully peeling tie scor from the aadersurfaco of the liver br sharp dissection, it was 
possible to isolate tl e proximal hepatic duct V T tub* was mserlcd into the duct, the lower 
end being inserted into tho duodenum It looked as though this were going to succeed 
and the patient seemed to be progrexing otixfacforiJy (hough slowly There was some drc* 
age around the tube but this gradually decreased Honever our troubles were not over Jw* 
before the patient wa« discharged from the ho«pitaI, a lipudol injection through the tube was 
done To our surpri*« tl is showeil that (he bpiodol enlerel the colon as well as the duofleaoai 
and bilo ducts Birium bj mouth was given and slowed a largo duodenycolia fistula Just 
how this fl‘tu!i deseloped remaina unclear It may have lecn due to an jajuiy to the 
la feeemg u which romaioe 1 unretognirel at the timo of operation It is po'Bible that I nns 
took colon for duodenum snl lO'ierlfJ lie lower arm of the T inbe into it though this seems 
unlikely for m freeing the dunOcnnai from the lm.r the rcnjuins of the anastomosis of the 
bilo ducts to It still remained m the form of a tiny hole Tl o fact that practically everything 
the patient ate went directly from lie dnodenum to the eoloa ma expJauied to her hot she 
nevertheless insisted on leaving the hospital xilihOut further operation because 'he felt well 

bho returned Dec 29, I owever becan'io of diarrhea, vomiting and loss of weight 


There had been no chills or fever and only sligit jaundice On Dec 30 19J4 she nos re 
operated upon, the colon freed from (he dnodenum and the opening lo tha colon clo'cd. The 
bilo ducts were anastoino'cl lo the duodenum over a T tube In a few days it was obviods 
tint this suture had not held, the T tube felt ont, and there was profu'O Irainage of bile and 
duadcnal contents Fortunately the ilosuiu of the colon held, and since the operation 1 ad 
been performed practically eifrapentoneaUj there was no peritoneal reaction and the ah 
dominal wound hell On Jan. 6, J't45, a jejnnobtomy was done for feeding The abdominal 
und was kept as dry as pos*iWe with eontmuoas snetioa In a few days the wound began 
to^heal and 'le was finally discharged Peb ", 1047 , eating normally with all wounds healed 
and in reasonably good condition 

S ee then her progress has been only fair SI e has had some attacks of pain in the 
’Lnaien and bouts of fever, ehilla and jaundice so Hat I think certainly she will have 
further trouble’ At last report m the epr.ng of 1947 she was getting along fairly well 
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Comment— In this en^e the poor jesult Tias, I tehe^^ largely tine to ^woi 
operatne teclimcvue It nas the onU instance I have loet in nhieh it was im 
possible clearh to identift tlie duet proximalh In spite of the fact that the 
duet liad been openeiX there was no continuous flow of bile to identify it, and 
eterj attempt to locate it led to blewling so brish as to obscure the field At 
the third attempt, the scar tissue «as stnppeil off the undersurface of the Inei 
up into thehihim in ahroid sheet bv sharp dissection until the duct was losated 
The duotlenocohc fistula was prolabh also a technical emu, although nijurj ni 
opening into the colon was unrecognized at the tunc 

C4SE R— \ L, a wliife wi.maa, agel 22 years, ms aJmitte.1 lel> 18, Tins 

pitient Iisd lisd a cholpcj'teetonn performe | ePewhere in Octol er, 1012 The openlion was 
•aid to haie progrrs'ed smoothl> ro«toprrafinlj, lowerer, there nns ronsuler-ible difficult) 
The patient developed a large ma«t id the right upper qun Ir-iot, whirli »a« drained after some 
dars and prowd to be a large mira aWoiniaal collection of bile FollomDg this procedure 
an esterral biliary fistula dereloped, whnU drnine,! onl) a moderate nmount of bile Lipiodol 
injection in Januarj, 1943, showed that tins UstuH conimoBicstc 1 "ith the hepatic fesure of 
the colon At that time I recommendeil ojeratioD, but the patient ua« feeling Hell and re 
fu-ed to have anilhing done The fi'tula clo«ed and she pot along foirh well for aome time, 
hut then over a perio 1 <jf «i^ tu nine months she derelo) e,l attach* of feaer, pain in the right 
upper ablomen, and mnlerate jaundice hmallj «be legan to lo's Height anJ etrengtli and 
agreed to operation 

Mio wa» operated oa Fel ruarj 21, 1944 There were Dunierou* adiie«-ionB, and a •mall 
fi tubing tract onU ona miUimeter or •<> la diameter estendisl from the common bile duct 
oier the duodenum to the colon Tin* was eaci<ed and the distil end imerted into the colon 
The proaitnal enl of tho duct Has thick, but not mucb dilated TUo di«tal collapsed end was 
found with a defect of 1 to 2 cm between the two ends B\ mobiluation, the two end* 
fOuU bo hrouclit topethef anl an erdtoend euture «f interrupted fine «ilk wot done orer a 
riiallmm tube The postoperative course was «movili and unercntful and the patient was 
diScl arged 3far<.h 4, Inti Mie has remained entirely well eincc ‘ihe went tUrougU a pteg 
nancy tlic following veaf, the babv being lorn bv cesarean section Rpi t 8, ISII f-he was la«t 
heard from in June isif, 3tt, tears after ojetation, at wKwh time she aid bet health was 
•plciuiij and the only complaint wa* the gam in weight 

Cmitmetif — Tins is the tvpc of Rirotl result that ran he evpectcd when the 
most desirable niethwl can be usetl, namch, rltwct anastmuosts of the tliwls 
over a tube 


Cases — t T , a colorcl Homan, age.! 45 years was admitted to the Cincinnati General 
II^ospiiiil Feb U, ion Uvau'C of an csteTnal biUarv fi«tuU and jaundice Rfie bad had ft 
cholecv-.|ectoniv ilwivl ece for etoVcsstitv M.t el rMvtVvvasis tm lies- V, 3944 Wie dcielopcd 
jaundice a week or ten days after operation, irfueti became progressively worse Jan. 20, 
mu. rle Hw reoiwratc.1 upon, at «hicb time a ddated common du^t was founl apparentlv 
alter »imc difficult) The surgeon inrcrled a catheter into the duct, becaus. he b lie«d th 
1 . .CM. . ccuht.on preluded further anTperv at the tune On February o sl.c Has trans 
e Ho P'tal nnl I opirated upon her ten davs hier, Feb IS 1045 Th. 

■s difticuU from the verv begmiung The frcdi a 


ferred to tl 

operatiDn iM-Kinrang 'iiie Ircdi adl.esions anl s.ar tissue were 

srrd .'““x'rr r 'rf "• 

ST.., TV,,. ,„4 .1 I . ■* tube Has insertct info the prorimal duct the other 

aS'llif ua iU JhI n ^ ro’top^rat.vc cour^ was uneventful 

and the patient wna divh„ged March 12, 1945, with the tube m place but clamped off 



Lipivihl lajixtton ^Iwrtly In fare Ji' birjce «IiOHnl ffijt lfi« mifirnl entireii tli'’ duoilenmu 
ml pr ittii allj ii no i/itiroJ l)i« «lu The 1 luK was lUoncd (i) remain m fUce for 
itn ut oi^litecn nn ntlis mil nna lenioat I in S.jteinl<r^ 3 ilfi Tlip external around healed 
m about «ix «pcks after romo\iil of the tule nnl nlen U«t (■oea in June 1917, the patient 
«08 api arentlp enf irtlj' well 

DlSiCUSSIOV 

Four ot tliosc nine intitnts lia«l direct mi cttoinosis of llie two eml' of Ihf 
duct mill this method jimxctl furh sncccssfid In Case 1 stnitiire niumil 
after two attempts l>\ this rnttltml, iiiid tin ixloiiuisis of bile dints to fl>e ‘loo 
denum was llien used, dso with iiid> n fair iisiilt In Cases 2 anil P the result 
was satisfacton after one ntlnn]it, whih in Case j it was siiecessfiil after fl 
sicond Iml In fixe casts Cast's 3, 4 6, 7, ind 9, the lower end of tlie common 
diKt x\as not fiiiitid, anti in Case 1 aftei the fust two opiialinns il was not 
found, so that iiltimateh in these sis eases an istowosis of the common dnit t» 
tho duodenum was used This procedure was apparently entirely successful m 
three patients and at b ist fairh snm'sHtu! in the reinmijut: tliiee foi all of 
them are nine and n isimabh well from 2*'. to 5J' sens after tlie list opera 
tion I Inxp Kariud, howexei that txen affoi two to three jears one eaniiot coll 
n satisfnctnix result a cure 

Patients with stiictuic oi abs me of the tomiiion duct require a gicat ded 
of pimstakiiijr attention in the picopiritive piejnratiou, ni the opeiatne tech 
iiiqui, mid in postopoiatne e,m ISiiallj llic\ me in poor phssiolojjic balance 
and Mood and plasnm should !«* iis^d freilx m jucpinng them for opeiation 
Vitamin K psrenteiallv m hiire dovo should be given It the patient can tul 
erato it the diet should he iith in carboh\drate uul protein If the patient 
Is unaldo to eat well, these snbstinces should he given parentcrallv If the pJ 
tient Las an c^teinal biliarj hstnli collection of the bile and refecdiiv edh®^ 
by iimutli OP witli the use «>f a stoniach tulie is of giest help otliorwist a com 
mereml form of bile silts should he given b\ moufli A Levine tube for con 
fmuoiis gistric suction after opeiition should he in phue in the stonneh he 
fore the operation is starteil It is also ptobabK vxise to pnptre the patient 
with chemothrrapj for one or two divs Iiefore operation and to continue this 
treatment through the first ftw postopei itivc <hvs althnngli this method was 
nut used III most of mj patients 

One or two hints about the operative tcebiiique shnulJ be emphasized The 
most impoitant tiling is to find the prosimal end of the common duct In cider 
to do this It IS helpful aftei preluninarv expostue has been made to locate the 
undeisurface of the right lobe of the Iner and folfow down along it with sharp 
tlisseclioii alwavs staving as close as possible to the liver without aetinlh m 
eisinc It approaching the region of tlie hepatic ducts in the hilum from the 
front and a little to Ilie right side If (here is more oi less complete ohstnic 
tioii the liiilhiiiis end of the eoinnion ilnct will appear through the sear tissue 
t, bluish tinged cj stlite structure, and this should he exposed, aKo by sharp 
hsseetion to its most di'tal or dependent pnrt before it i' opened To find the 
I end of the duct maj be even more ilifficult Cittcll stated thit it can 
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almost alMajs be found bj mobilizing the dnodemiiii and reaeetin^ it to the left 
to pick up the retroduodenal position of the duct, uhicli is iisunllj below the 
level of scar formation I have not Jiad occasion to use tins method, but recently 
watched one of mj associates do so After he liad spent considerable time m 
thus isolating the loner end, lie found that it was impossible to free it suffi 
<.ientl) to allow it to reach up to the \et> slwtt pcoxunal stump which was Ingli 
up m the hiluiii of the li\er 1 have usuilly contents mjseU in making a ica 
sonabl^ careful seaixli for the lower end of the loniniou dnet hut if it has not 
been found erainiad to the upper curse of the diiodeniiiit, I Imie abandoned 
tbe search and anastomosed the proxunnl tiu\ to the duodenum In mcw of the 
excellent results reported bv Cattell, I now wonder if I liave been siiflicieiitl> 
diliuent in searching for the distal end As a result of the trouble experienced 
with iitallium tubes, namciv, difficiilU in kicping them in place for a sufficient 
period of time, and possible danger of Iheir lietomiiig plugged with concretions 
of bdiarj origin, I lidicio tint mi the futiiic I sluU use leinosable tubes of 
one sort or another, probahh either a T tiilic or feoestiatcd catheter Unless 
technical difficulties pievcut I am sme that c‘vcr> effort should be made to pro 
iliice a mucosa to nuunsa suture between bile duct and intestinal epitliclium It 
Is lictter, I belicic, to hue a little inncos,al ciersum and some bile leakage, than 
to base a tight serosal nrpruximation. so tint tiiere is no leakage of hile in the 
immediate postoperatiic pencil, but possible an anastomosis which >s paitlv 
lined b) serosa and which will laloi coutiact if cpilheli? ition does not oecni 
proinpth Fmnll}, if it u impossible to anastomose duct to duct, and duetto 
intestine anastomosis beconn^ nocessnri, while I agree tliat it is theoreticilli 
better to use a dotunetioncd loop tlian a direct aiiastoiuosis, I s.tdl belioxe that 
the simpler teciiiiieal procedure of direct anastomosis m i\ be accepted for use 
m greath debilitated or poor risk patients liecause of the lessened operatwe 
linzard In this group of patients it has lieen furlj Mtisfaclorc and lias not 
hecii fnllnwed bj cMdcncc of ascending infection into the hver except »i those 
rises in wluji stricture has recurred 


SUMMCRS \ND CONriLSIONS 


Thirteen eases of anastomosis of the cnmroou duct to tbe inltsline or repair 
of a struturc of the common duet are reported all of them m> own persoinl 
eases In the first four, a nhtncU normal duct was used in making the ains 
twirmsis In the remaining nine nscs a duct lujurwl at a pre^ mils operation was 


There wore no o,Krat.ve deaths the thirteen eases tlmiud, two patients 
U>th of whom bad canter died siilr,e«,nentlc of ,i»ses not direith ,,>late.! t<. 
the opcnitice procedure on tbe eoniinoii duct 


. , , . iienormed was sotm tsiie ot 

t'"' c r" 

ViUt iW oll,m o„ well 2U ,0 6 jear, atler operal.on Three pat.eall m ,l„. 
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group of ten lia\c been ri Utonibh well 2*4 to 3>' jears after operation, but all 
of tlieiu Iia\e hail one or more Attaiks of (.lulls le^er, and jiiindiee and lua' re 
quire furtlier operation 

In three of the thirUcn t ises a sitisfitlori result was obtained b) eiiJ to- 
end hiiture of the duil, I’l 5 and 8 %eiis after opcrilion 

Two patients Inse gone thruDgh nonni) pre^'mneies after operatmn 
Certain teeliniinl detniK siieb as the imporinnee of niiiccsa to-mucosa sn 
tune and the methods of liitdiii" the protini il end of the duct !ia\eheen dis 
cussed Whih Mtalliuni tnlxs base fumtioiHnl siiccessfull\ in a number of 
instances in others thei ha\e not reiitiintd iii situ, and ui cue case the tube 
liecnme plugged with conereiions, nt ec^sitating its renioial 
<\s a result of this experidiie, it is nit opitiion that 

1 Knd to end suture of the duet is the most dt-urahle inethoil, hut frequeof 
h It IS teehnicall^ jmpcsMlde to aeliieie 

2 JtfiKosa to mucosa approxiinilmn shottld te a most important considera 
tion and slmuld be nttnimd if possible legimlhsiv of the inetliod of ninstonio«« 
xiscd 

3 ^Miife oseeiidiMg infection is a Imnrd in anastonicsis of the fluet 
diiodenuin it iieierfliolev! is followed l»\ a s»ce<ssfiil nsiilt in a saffieient^' 
large prnjiortion of cast s s<» that it slionid not l>e whollv nl andoned as fl method 
At least It inaj l>c us'd ns tJie first imtlmd ittempfed in pitients who base a 
great deal of scarring and adhesions and who are dthilitafed ns a result of pr®" 
longed obstruction ot the ducts It is rchtisels simple and in this small group 
of cases was attended bv no operaliie inorlalits 

4 nemovable tubes probable are more suitable than Mlallium tubes in pre 
sersing patenev of the nnnsloinoMs till epitlieli/ation has occurred 

5 Xo standard method is apjdK iblr to all iiiss but each should he treated 
as seems indicatisl in that particular case 

BEFCKESCrS 

1 Cattfll B U Stricture* f (If Kiliarr Du l« I \ Xt A 134 2a>240 1947 

o Allen A XV A Helhe 1 of Ke « stal lisl loff ( onlinaiti lietnren [he Bile Duets nn 1 Ih* 
C.a«fro inlcMinnl Trsel Sun lurt 12X 4I-4"I I*l|j 

2 Cite W n Ir.iieiH ' »rJ If untllcvi«H. t It Tt e t of t Hall urn Tubes 

Strictures nnd \1 «enee of (I e ( ommori lUle Duet Ann Sure 122 400 S"! 194 > 

4 lolev !■ II Strieturis <f ibe (-umm n an I Hep it c I>uct« Vnn Surg IDS "Co 789 
1937 

^ Pcar«e Iterninn L \ il illi >m Tol es >n Bil ar» Hurfcer» Tr Sin S \ 40 1031 1942 



THE PROBliEJI OF GASTRIC CA\CER IX A UXIVERSITY HOSPITAL 
H GLE^^ RtLL, AID. S\\ Frimwo, Cvlip 
(From, the Defartmcnt of 'tvtgery. I niKrjtfy of CaUforma J/fdicnl School) 

I T AVAS iiij prnilego to be the fir-t Hiiners\t\ of Ciotvojjati graduate to 
tram for si-r jears.'iimler George .1 lleuer aftei lie tamo to Cincinnati as 
professor of snrgerj Tliat training tiiahled me to come to flic Unnersitj of 
California in Jul\, PJ30, to start a wmilar tipc ol itMilent training program 
It IS most fitting that Dr lleiier’s* residents should commemorate Ins retirement 
with a \olume such as this 

Tlie fact that cancer of the stomicli is tutalile should be more iridcl.i cm 
phasuod Phjsicians ns well as hjmcii d sphn an nnenliglitencd atlitndo 
tonard tins dread disease The onh Known cure at the present time is radical 
reniosal of the malignant proco'S It is granted that cures are few, but even 
patient should he gnen the chance snnll though it >s, for a cure Unless dis 
tnnt metastases arc unectmiocnllj prosed, cserj pitieiit sntli a diagnosis of 
cancer of the stonia<h sliould ha\c an erplonton opeiation to determine 
whether the lesion is resectable 

During the past spieiitccu sears .>40 patients with earcinom i of the stomacli 
base been seen at the Unisersitj of California Hospital Out of this wliolo 
group 6b 2 per cent were subjected to surgei-s, and gastiic reseitioii was accom- 
plished in 34 4 per cent of cases (Table 1> One must realwe that most of these 
cases occur in the older age group m which the natural hazards of surgerj and 
nnestliesw are increased In a well reoo.;iiitcd hrspit il where tliC poisoniiel are 
interested and ndequateli trained to aceompIisU such drastic siirgerj, the mor 
taliti rate can he Kept within a reisonaWc limit A trememlniis improiement 
in anesthesia during the pist few scars has made it possible for inanj of these 
patients to he earned through successful sarger\ Main of tlie elderh patients 
are operated upon under locnl anesthesia It will he noted in Table I that diir 
ing flip past file sears the operatise niort-ilitj has decreased friim 22 2 to 11 b 
per cent 

The onli hope for imreastng the number of cures is h\ earlier recoirnitioii 
of the diseise and earh ojicmtioii Of those patients operated upon 49 7 per 
cent Ind ii iisectable lesion. (Table HI The rev^tahilitj rate cnlcidated on 
nil patients in the senes was 34 4 per cent It is in this 34 per cent that wc ma\ 
etpeet our fuo \ear siinnah or cures Eiitireh too mam cisps come to atten 
tion at the clinic in such an adraneed stage that tliei are alreadi beiond help 
Out of this whole group 107 per cent of patients had an iiiopcrnble lesion and 
rccenecl oiilj supportive medical tre itment In C’)"> per cent of all cases the 
lesion was not resectable 
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C VSE BEPORT 

Except for an occasional spell of high Mood presort, this 74 year old widow hal been 
i\ell until June, 1945, when she noUced increns ng weakness with some accompanying loss 
of appetite Her local ih’.swiau told her it was her “ner\e«,” and made no examination 
In Dcccmlier, 1943, the patient felt ertwmelr weak anl at about tins time she began to 
notice <li tress in the upper milejiga Inum deoenbel Ibis a« a “hurting'’ sensation 

•nVucb was \er-. deep it was not «latp not a real paw. Vnother local phyaician made a 
Icmoglobin dcteriiiinati n an! told ler »be lal aiiemis Nhe was taken to a hoepital for two 
weeks and wa'* giien fire liier shot*, lut no special diet No x ray studies nor further 
laboratory tests were done In Janwarj 1946, the patient bad an attack of sexere nausea 
nnd vomiting The vomitus was wlilish and contained no blood nor coffee ground material 
''ho was kept in the lio«pilal again for several davs on a flm 1, food free repmen No x ray 
ctulieswere done 

III March l^tr the i iliei t came to Cilifomia still feeling extremely weak and bothered 
b\ epigastric distress, which migU eoine on at uni time but was most marked after she had 
eaten anv spicy foods In \pril )946 the ftrsi x rai examisatioB was made and a diagnosis 
of carcinoma of the stomach was made The doctor who ordered the roentgenograms told 
il 0 familv th it their motl er had a eamnoma of the stomach winch was inoperable, and that 
n idling could bo done about it but to take her home and let her die The son, however, a'ked 
til have his mod er seat to tbo University of Califorma ITospital where she wne admitted on 
tj ril SO, 1940 The ptsitive findings were n blood pressure of K9/S0 a hemoglobin of 46 per 
lent a red blool cell count of £970000, nod n white blool cell count of 4100 Ca'tric 
Hnalisis showed no free bydrochl n<. acid \ rnr evaoiinatinn showed a filling defect in the 
jilon enl of the stiimnch. 

This patient was operated upon on \pril S7 1940 under local onesthesia A carcinoma 
uf the pvlorie enl of the stoniacU was found and a i-ui total gQ*tnc re>ection was done with 
oit difiiculti There ' 

on He greater nnd le ■ • ■ 

Wl en last seen in Ju1 

hil re»ained 1 er stnt „iu tie ii M count was normal, anl she was eating without difficulty 
Delais Mich na arc lUuatrated bi tins lase ]nstor\ are ilcplorabJe, ant] jt 
MUiis to me that tliere imist be somethinp wrong witli the teichmg in oiir med 
ual ‘•chooN tinoughout the country for phasKians at large to hd\e such a 
f itahstic attitude toward circinonn of the stoiimvh To be certain, it has been 
auU one year since tins patient was operated tiiwm, but is not that one year of 
lomfort worth somethnig* It is mv feeling that tins woman who j-, iioir 75 
rears of age, has a good chance of nttimm,? her life expectancy and of dying 
from the cardiac disease ntber than from a recurrent mahgiianca 

firauting ti U the perientage of fiaeyear suranals is extremely small 
since tkev. VI. vn. 'rffnsnrr. WsvAorntrA W tamnnmna o^ Vne stomacli no p i 
liont should bo denied tins small ehanec tor a cure ith the iniproacmeiit in 
remit aeir^ m operatue teelmique and m anesihesia, ami the decrease in the 
operitne mortality rale 1 feel we are justifieil m doing even thing we can to 
irmg these patients to siirgvn eirliei while there is still a possibiliti that tbe 
ItsiQu max be a rirsectalile one 



1A MPUO<i MiCOM \ or THh G iSTIlOJ\TFSTI\AL TRACT 

DiMD lr>\R\ rom I) v\ll l\TA Gk 

L \ \rPIIOS \IJCOM \ iiMohiii^ the nlim ntm trict i? admiftc J!v a rare dis 
' ( I've aii<l oi>l^ i few such snicotnis maA be soen dtirinff the entire climcal 
eximicnce of one surgeon Ncvorllielesa its role s-s a masquerading lesion sad 
Its different piocno^is and nntia^nietit bids us ii esslimto our prucnt data 
re^iuilin/ di ignosis and tnatmciit This paper reports a ease of lymphosarcoma 
of the duodenum pieseiituig as jHrfortltd pci tic iilecr \ brief review of the 
frencr il pi of feni of p istrointfstiml fsTiiph mreonn is pueii with a eon.<i kration 
of incidinet loention of iiixnheineiit simiMrilx to other conditions diaimos'S 
nnd sitrpii il nniiagsuunt 

iseinexCE 

The rficideriee of 1 } mj ho nrcoiii i of the gnstrointcstinal tract » cvtremeb 
low Tal in/ tile sfoimeh ilone as an indication this lesion comprises approfl 
mafeli one half ot oil streom is of tins orirsn which fwm enh 1 to 2 per cent 
of nil pastrie neoplisins ' * While its oeciiirrnec rite m the small pit mBr be 
somcwhnt hi/her the oxer all low percentage of neoplastic imohcment of this 
lepion will mnko it eieii more rare in this locstion While enremoma is foun<J 
nioio fre<|iioiitly in the lar/c iniCNtine ssrcomi nm occur in the small 
]irt.c intestine and leetum 

PXTnotoor 

Ssuoitn of the pTsfr intistinai tract iiiav occur in throe forma spindle 
cell tx pe penenlh srisiit/ fr m muscle sloxv of prowth and mctastasizinp late 
i-ound or mixed cell satvomis in ill defined gionp and binj hosarcoma which 
IS the most imp< rt lOt of the three This Jsst group nnx I e further divided info 
malignant ly mpJioex to/m gnjit fotbeiilar Jymphobhsfoma, and the more com 
nion leticulum-cdl lymphosireoma* 

In hinphocytoma the nomni iiehitecture is replaced bx miturc lympho 
ejtcs and tl e picture resembi s thst seen in Ixnipl atic Icucemia the differentia 
tion being made ly evamination of the Mood TIils condition may terminate 
as lymphatic Icucemia rollicniar iymphoi iastoiin or ciant folficlc lymphoma 
H an intermednfc t'pe in which the follicles aic xerx large and present an 
increase m 1 ot!i Iymphoi lasts -ind reticulum cells It Ins a tcndcuey to rexert 
to oUlxci true hmplucy foi n or reticulum cell sarcoma It is of low malignancy 
ind is evtnmely n bosciisitno The third type xxith the reticulum cell as its 
unit is luilulcd with the Tympl osaicoroas even though the tumor arises from 
reticulum cells m the node or follicle Alicroseopically it is characteristic re- 
sealiii" sn al undiiice of leticulum formation in contrast to the widely separnted 
e on^inal reticulum demonstrate! m the other two types It is a highly 
mab‘'nant"disease wuth an nxenge duration of leas than two years 
354 
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PO^R L\MrMO'.\RCOJll OF OVSTKOINTESTIN « TKVCT 

GtossI), the pathol« 2 ie fiutljnU? depend largrU UPon the origiml site of 
tumor giowth 'iiul the imniipr in \ilncli it <5prci«K lu tlie intestine the prowt i 
mi be polipoid or more commonli intmmtiTa\ In the foimer instance, the 
projection mnard of the nns\ jna\ Riie nse to pnrtial obstmelion or sene as 
the leading point of an intnssiiseeption or volvulus * Poh poid growths ma> he 
multiple whetcis the anmihr tip« is usinlh sui'^le and mas ho locili/ed or 
cstensne cnoush to iniohe “i loiisidcriblc sigmcnt of boiiel It is the annular 
intramural gronth tint iffonK the niost vnrnbles Ks the tumor spreads 
throush the bowil lasers the museuhr and snbmuco dliscis arc repheed and 
the grosvth eomes to lie 1 sue ith the serosa sshieli is rircls penetrated Three 
processes nias then take plate the stiLmncosiI portion of tlu tnmoi* mas 
break throui.h ulcerate and midciRo jartial destiuction and iilctration, there 
mav be a gradual dilatation of the cut as the nersoiis and muscular lajers, are 
replaced bj the crossah pisiiic the 1 osscl the appearance of a thick ssallcil hose 
pipe ’ an appe stance sshich is said to be diacnostic (escluding tuberculosis) 
and last there mas be an actual stenosis of the RUt ssitU the narrosved liimcn 
causing partial intestinal ol striiction * 

SITF> ov lNSOI\FMlST 

The rclatisc incuknce of insoKomenl of dilTrtcnt jmrtions of the gastro 
infcstmil tract has bom rejmricd hs a mimhcr of ssTitcrs* * * In thiir reiicss 
of tlieir osin and other statistics Itlhnan and \hcsbou«c; eniicludcd that IjTnpho 
sarcoma is more frequent in the sniall than m the large intestine not e'cclitding 
the reetum The small mt<stinc ssas the site of the lesion m sesentj sescti 
cases the large intistme (iiicludmg the «vum) m th'rts tsro ea-sps and the 
ilfoeecal recion in cmht cases The most common location for the tumor wos the 
iloijm and nest in order the jejumim then the cccnm Ilowcier when the 
entire ahmentan canal is conMdcioil the stomach is the most frefpjcnt site 
%mc authors (filman in particular'®) found the duoduium iniohed as fro 
qiicntlj ns the ileum It mai be concludeil therefore that Ivmplitvsarroma niaj 
oecHr oniarhore along the saslromtistinal tract and that next to the stomach 
tlie ileum IS the most frequenth imohed 

niicNOMS 

The diflgnoMs of hmplusauooia jciihes alxtnt the pre&inling simptonis 
and altered phisiolon Tie jrovisional dia'mosis is almost ahiajs the most 
corouvwi one fir the j arlinilir _t(iup of signs an 1 sj-mptoias The differential 
diagnosis luwcicr is usmlh ten diflicnlt and mat indeed he mipovsiblc witlioiit 
lapMotoim The posiililiti of }«m|hosire ma inaj be suggested bj scteril 
factors The age of the ] atn iit is signifie mt Ivmpliosareom i 1 eing suspected in 
the t oung carcinoma m the group past ^0 tcan of a-e Carcinoma is csscntnllj 
an obstrucUte lesmn of rthtiich don gioiitfi whereas Itmpliosirooma prog 
rcsscs rapidiv and ratah guts n « to a compkie obstruction \ more rapid 
downhill course is to ]v cxpctfed mth fjmpf ©sarcoma caehcMa and marked 
toxemia being quite common Afclcna is occasionalli seen when the lesion ts 
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cnstric, but m tbe intcslmts m inoit rommonU indintuc of caroinoma Mitli 
jraslric and diiodoinl iMupliosirroni'i (hitciHii nnd ubtrlikc <.\mi>tnnb may 
jircdominate Last, Iho imrkotl rni1io^mitn]t\ of lyauphovirfonm «ill si-o 
S(ne to (li/Tirejitnto it from ftrcmonn It is upon this fact that Cbecier m 
I932, stated till rntiomlt for Inpirotoms iii nil onsps of an ahdnnina! mass 
suspected of bciii^ iieoplislic in the hope of findins; a ecrtiin pcrccnti.'e of 
h iiiplio«arc<)Tms whirli mi/ht In. Rinn ridiition tlunps and o/fer the pitient 
a considerahh loiiRir peiiod of stirsisnl 

SlStlTOSfllOf 0(i\ 

LMopliosiKonn tun pres* nt first In ntniosl am svinpfoin referable to the 

Ristrointostinat tnet \ roMtii of rise lepoils of this lesion will csenplif' 
the di\ors(. sMii|it(inint(iIo^\ niid elm f eoniplaiiifs of patients with this Ji'easo 
The niisel in i\ In insidiutis with weuht loss iniorsMi fatuiie and other a n 
tial ennstitutioiiil sampfoms or maj 1 h iislured m hj in iciitc abdominal 
citostrophe siieli ns j (.rforitmii or mnvsne heniorrh ut '* *’ 

trthcp and (.oofm sfntetf f/iit in ftriipliosjtioriia of the stomseh the 
samptoms nrc iisunlla thosa of tionohstnicltae |H}tic ulcer” Ilcninfcmesis atiJ 
intlein are nio but inn oetm Itnohimiiil of the diiodeiiwni iiis> RiteJi'e 
the same sjniptoins ns th«st or niaa Iw <K(ntc|iae dependmj upon the char 
actor of the Riiiwth aUictber iiitriliiiiiinil intiainiiiil cr mflltratiae” 

III the small intestiins the sainptomalolo/a n^niii d panda jnmanly iir<w> 
the clnrictaristics of the Rioaitli IMjjvoid tumors mna scrai ns the stnrtmg 
point for intiissuscaptimas nnd pnsent nciilc obstrnclion na lejorted b> Cutler 
and associntis* Thea maa also iriae rise to loaa itrado obstruction from chrome 
intuvsiLsecptions Faeii if oliatniction is not the priiiiarj fnetor most j ntienta 
aaith tins lesion in the snnll boaael aaill hnac nausen Toniitiiv nnd bouts of 
abdominal jnin ” Gross blexl ind tain firrj &tonls ina> oeensionally be seen 
Speeso" pointtd out Hint tlu samptoms iniRht bo sliRlit at tl e onset but aaould 
Inter dcaelop into pun nssoenfed nnnsen nnoi(.Ma aomitni? eonatipntion dis 
tcntion and perhnpa a pdpal h ilxlommal tumor He clas.sifiei] laniphosareonns 
of the Iioarel in scacn „’rou|>s dej piidmR upon the presontiiiR sifpis and synip 
toms latent tumor found at neeropsj tumors dtscoaered fii'st by general 
nbdominnl diiatentioii and pnlpablo tumor (these beuig ritbcr larc) the acute 
tumors aahieli begin aaith iiitussnsecption rapid obstruction or perforation 
those aahieh present tliC picture of tuberculous peritonitis tumors in aaliich 
jaundice is the first samptom tumors which smuildtc ornrnn casts nnd list 
those aahieh mimic appaiidicitis Inaolaeinent of the eicum is jnnnifest in the 
majonta of cises ha crnuplike nldiminnl pain pnlpiilc tumor and loss of 
aaei'^ht” Dnrrhen nnd rnchna arc infieqmiit Tumors of the colon distal to 
the'ceeum are reliti'cla mon nit uid picvnt imich the sninc picture ns cceal 
lainohosarcoiiia I ocation in the rtctiim is rcaenlo<l J«a I lood m tiic stool m the 
majonta of instances nnd m almost eaara cn<!e tic tumor cm be rcnched ba 
the esamtning finger 



,l»K LVMlIUK^roni OP 

The ouoUrai.lit of Miperfio.l Ijmpl. nodco Is oeclsionallj seen ma m 
the t.Tesooee ot o pelh* aUtomMl tamm or one aemonstriMc roentseno 
ormh'cint slranrlt siisne'at Hie itosnoots o£ hmphosircoma > PalmHe in 
l.mnl noil.s on iireseiit m -.Uni one M! flip mses ot Isonphosoreoroo ot the 
Y<‘CU\Vft 

TKe Kmatoli),.ic jiKturc Js not din^iioslif m tins In certain 

casis m \\Uieli tlic tiimm is i iinli^'innt Utnpllo^.^tom^ tlu llooil n\i% show 
the t>pieil findniKs of Kmplntu leinmia Tiu-. imr occur tutli otlicr loims 
of hnipl ostieoni'i 1 lit not ncirh as fmjtiintlt 

Roi \TrF\or OTIC riMiiNOs 

H(cnt,-(nol<)>Mt CMunnfttnm nii' anl consnlenWj in the (Iia,:iiosis of 
h niphosarcomn In the stomach Inmcfaition ami ulceration itn> Ic cMilent 
ruing ruc to large uher ci <ters siniilni t<* catcinoma ” Larjic ui 'ae iiia\ } o 
\wnlueil -tlonjt %\itU «-\>aratKm ot the uuluuloal folds Diindenal uitoUpmciit 
nm present the (Icforniitt ehanch rL>.tiealh s<cu Mith iikcr with CMtlent ajiasin 
OT ulceratnu oi hath" n« l\mpWsa>eomns ot the stomach mi) presmt 
nitlnus tlia"iiosUe in tin rocutginogriplnc apiH iniice of the sfomicli anil 
peristalsis mat not he inforferml with ns much as lu the piescnco of oaremomn 
Intestinal iMiiphosaicoma will ,»i\c saiud rocutgcno^raphic ftnditigs 
Ohstni tion mai predomunfe ami distention of inlcstinal loops Jr sicn Intijs 
sisccptions tnai Ic ihiuonstnilcil h\ conliisl mcilii proijded thci ooetir loii 
cnoii'’h In 1 c rcadioil h\ 1 aruim mcma Ihil is colocolie ami ilcoiolip Polypoid 
tiini(irs nia\ 1 c s eti as filling <l feefs or si ow chronic ol striictioii with inotiliti 
sonos Ctmmoulv &ccn is a t irtial stuiosis «t mtcsUne with proximal diUta 
tiiii” loss fruiuoiitli one sus a dilitatioii of howcl in tho region of tumor 
S.U 1 1 > man> autl ocs to otcut nion < ticn than Mcimsis and to he Ongnostie for 
h Hiphosarcnnia Iloiu niul "Nccli" ami OrccnficUl ’ haie staled that the tjTora) 
locfif^ciiogriphic picture of hmi hosnnoma of llcsmall Jiowel mnj he ohtained 
1» stasis ni of (he small intestine and tUov feel that the more frequeut 
use of this nuthn,! avil] load to inrlipp di mnosos and donionst/afion of the Jesioii 

CIS! HrrORT 

f S a 4 ft <ear ott n an > as a 1 n Hel to t 1 c I o piUl on Sept a 1939 in acute 
1 8trc s ai I cuojlimn"- of nor re nUlai ost ps n of sotph loiM' daratioo This bepin 
■^IJcnK ns rp>ca 1ii<- ^ tr ss n»} rsp Us >Mvanir gpnoral ;<>,] nfendf an] eitfruciaUn^ 
TIcre hal Uen no nsn-ei sooinc or otioj- gwtroBfctnal c'npfoms %o history of 
pry ois t.n lar ref mil to tl p atidoin n nas rSir test appetite hat isvn goo-l 

itl onl oocasonsl ml cy.l,ot r I ► cl I » est on remn n for of past h sforr 

Fsa nation si owcl Ic isranre 0* f i ,I Si r sp ralinn. "n I I00.I pressure 
Ua/> Tl«> patient e-as a siett lesdoptsl anl noun he.1 nlutt wan 10 aeiite distress and 
fonuhnn. b tterlv of aMoo sal p b Th heart Mil luoca were normal Tho relevant 
port on of tie esan mti n nns In te.1 I» iJe alaKimon «1 eh presenle.1 boar Tl ho r gilitr 
relnmnl lei 1 mess an! p ner-iliro.| teal mesa TIero ir»s a /o., of leer dullness on 

pereuss on oror Up ti?! t upt-or rpialnant *ad thoraa Prn tal s nas not V eard nnltbere 

«Bs tcnVrn ss blaterally on rpetal psan osl m 
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Clinical imire^sion was tliat llii-* patn-nt pwHflted a tjpical picture of perforation 
of a Mscu*, more lUtel/ a jwilie ulc»r ot atomaeU it iluoleivutu Ue waa prepared and 
immediate operation jicrforinid under prnenl aiio<tlie«ia 

V liigh right rectus incision rraa made, naf tabctt the peritouenm was opined, gas escaped 
and gastric contents were *ein TV«r«r -weT* wmoved hy suction and sponging, and after 
adei^uate letra lion tin. area of perfoMtion was eisiialized In the first portion of the 
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<luod«ttQm tttt injuralcil area Af j ToximMolj 3 rra an dnnrtcr wa* loand in the ttntfi nf 
wliii'h tlioro was a pprforation TJh* nria was i<o7stc<1 hy parks anil earisirn of the o' « 
pprformel, remoTinp a dinninnlsJapel portion of daodfnil wait Tlir oJgcs wers thea 
approximatcvl lij fransTersn rln«uro, nsinir tbreo Krers of interrupted slk toture' Tie 
nbrlowcn was do cl in Uo roiittno manner witbont dminage 

Postoperative CQur«e was unexeatfut Temperature dil not exceed JD”” F nnd bv the 
tiirl hospital day the patient was taking flmta Iv month anl a soft diet He rras d*- 
ehargcl home on the eighth 1 ospital day with & wdllealed woun! anl free of tvmptoDi' 
I-alomtorv fin lings during tie hospital star were wilhm normal limits FatholtiS'C 
report reicalod filrosis ineorporating deep staining tnn-sses of eells which were clirfr « 
flnmmatori in nature, consisting of fihrollist« plasma cells fed eells aal an or asiooul 
ensinophile, I n evidence of n al gnant change >n margins of this ulcer Dugnosis was that 
of duoilenal ulcer with thickening nnl indimmalorv hvpcrplasia of hon1er« 


Courac — Tor scxeral moriths after dismissal from tlie hospital the patient felt adl 
and !al few coniflainfs tteiglit was miintan 1 an] ginernt lualth wus apparentlv grol 
Vloit tie fourth month nftir < |<eTBlion he legan noti eatV to 1 “e wi Igl t anl complamrl 
of ingue epigaatno (li«ennifort whuh *0 n he anu a painful iramp rel tvej bv fwl 
Oast no analysis fiic montl s after admission p real 1 fne an 1 of ob nnl total and of 59 
Roenfgenograpliic atudv reieiilel eii lenee of n small tilling defect anl deforniit) of duedctiOTi 
in tie tirst portion The pilient was given esniplimatic treatment Poring the next sioath 
downwarl irogressiori was n ilel with weigl i loss ponrnj[etite dcvcleipiJicnt of pioE'' 
intense icterus, and liver enlar^ei ent tt mx nonll« there no-' nottl a moss in Ih® 
of previous operation, extending down about three fingerbreidths from co'tal taarsu 
Bihternl inguinal adenopalhv was priscni \t seven month* a nojule was seen m tbs 
akin of the anterior ahdommat wall at the site of a rvUntion suture usel in closure st 
operat on Thu waa removed nnder local anesthesia and aubmiltel for pathologic d'senoJ" 
There wn* foutid very proniuneed active Ivmjl >i I struct ire not tjpuil of a lymph node 
Host ol the cells were rountel or oval lut somo were eloogatel in the mannet «f fthtous 
tissue Thcro were numerous n iloms note I an 1 tt c pi I ire as a whole was one of monotoar 
found in Ijinphosvrcoma Upon re van mnation f the oripnal section remove-1 fto® 
duolenutn aevan monlts previon 1j essealially lie esne etruetnre was seen in tlia sectioa 
At this time it was obvious that tlic patient prcsentel the picture of general led Jvmphfr 
sarcoiuafosis with intraahJoniinal »prev), anl invotveiiient of ingu nal nole* and ablum'”'^ 
wall Deep roentgen therapy was pten over a pcnol of tune weeks with a total of SWU f 
V-eing received in tl ree nreas, the prater portion over the upper anterior abdomen BoimS 
this tune tie ratient gaincl twenty two pounds felt better generally SnI tie ictenia 


lesaened 




Death occurred July 11 IWO ten mcmlls after the orig ml hospital sdnii 
bronchopneymoma superimposed npnn general psreonatosis Aatopev icvealed extensive m 
volvement of nil stroetiires adjacent to the linlenna biliarj olstruthon and spread down 
ward in the abdomen to periaottiv notlvs and blsller 

Microscopic sections were vlentvcal with that seen in nodule rcmtivel fTraii tl e aldonunal 
WEill and revealed tie markedly mvosivn (luabCr of tie growth Eoratgen therapv had 
brought nhovt partial rinii««ien in soiit niesn with fewer m totn. figures seen 

Dttailed exam nation of He daodennin pvIoru« not ston aeh thovvvl n extension into 


'tiimninfi/ -A i'' of a 40 jeu oM man with lympIiosaRoma 

the first portion of iluodenum first manifest hx aeuft perforation an<l steadily 
^ ™ /«er n ten month courjc wtth ganenlizcd spread and onlx fan re 

progresMng ovli a 's,. j 
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pIS{ LSSION 

From tl.ccas. nport jiM pnen it isolni us tint no ptt-ojientne rliipnost!. 
«as pobsilile suite the vtistasp i\'ts first hrowplit to the attention of the ittendms 
siirgtKiii heewse ot 'll! aeute ilxlomiiijil catistropho Furtlicnnorc the patient 
had had no r>emoniton siminoms siirh is one muht e\pect 'sith idwv 

At opcntion since the lesion pissenteil tlic identu il picture of the niam 
times ition enmnmn duolenal ule«r nothmp uiiusiisl ^\^s suspeettd It is i 
well ostahhshed siirpiesl dirtiiw tint iciforitiiip lesions of the stomach should 
slwnis he siihjeeted to 1 ioi>s\ Ifiis Imweier perfnntion occurred in a 
si.Ulm\\ iiwoUed h\ nuli^innes NtvciUieUss as had bicn the priiluL 
of the surpeon in simihr enses iTCision of the tilctr nas jierformed 

Unfortumtih a mistahen pathologic dw/nosis of the tissue ii-moirl led 
to a diagnosis of leni ii ulcer nnd a iwlic' of temi'orization Not until four 
months Jnd pass d did tlie sMiiptomntolo'n of the true lesion lapin to imnifest 
itself Ho ut,Kpn csamimtion nt tins time isieiled the duodenal defomiits, ntid 
the nemht liss dipistue upsit and limplndmoputln pointed rlesrl^ toiiard 
nnlipmnei B\ this lime the lesion was ituierille Ilcspousc to ladiatiou 
theraps was not fspicnl of the remission seen in )iio>t ridioscnsilne limpho 
ssremwis 

From this case ind from i renew of hteritnrc dealing with this silhjoot 
urtain .uuralintions cm le drawn repmliiu this class of tumors ajid the 
lissihiiits of nnkinp the eomet dnpiusis slid instituting definitiio troatmiTit 
TJu presence of ^ tumor of the ^isiiomtestmal tnct m a rihtjieh young 
indiiKhini pirtinilsrli with asvKMted weij^It loss itioio\ia pam hlcedinp 
or limphulenopstlu slunild sii^’Cst hniphosirtoni i os one possihiliti 

t\hiri\cr fi-asitU liotss should I* tiheu of iceiforotinp hsions m the 
(Mjit that Sfi infn luenf easeoi h-mphcsireomo muht I l diseoiered and indicate 
dceiledU differcwt treotuient Iwtb sur„\eol ond rodiolopir 

\l\ I nlpolil at 1 jiiunjl tumors should J e Jored sri 1 a diapiiosis should 
U estnlhshidl s an es uioiul I lopsi ind eTsnumiion hi a shilled p.itlio)o jst 
Lsmphr. iTcmm il the RiMrouitestiml trut esmes a qtiifi diirireiii prt^’ 
n-Kfiomitl I tunnrs nnl diimiuK difftnnt tnstnirnt The nnrkwl radu 

MiiMfnitc mas hnns nU nt » rmiirhille r«_n-s>.ion of fir mlnneed lesions 
Hie iluim stonndi .«d tienm ir tli. iiust frcqiienth uiiohed sites al 
lloiuhtlu ditis mas iveiiratam h »el of the ^isirmnUstunltriet It oeeiirs 
moil frei|ucntl\ m tin sinill than tin Jir>.« inpstine 

Wlcnis Ixil spnad and wu-tistisis « «r rather late m eiuinoma the 
rsicrsc IN the rule with hnipliosanoinB ui uhifh loeij sj ro-id is ripd and 
1 1< t istsscs to distant orems nu. not wnnsnal 
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Altlio(i"h mo't casps of tins disnsc mil In\c «on>o /ircmonitnn s^mjitom^ 
1 1C occnsiotnl case lint first pjcstnts 1 j\ an acute aMominnl coalition shouU 
mn c one niimlful of tin ])ossi]>i)itt of its (Keinmifc etui occasion an ailoquile 
iiops^\ Jn rcducjji/ small intestine intiissitsrcptu'n, one slioulrl palpate care- 
fun> for possilile snhtmuosnl ttimois 

A liricf risiiiiu of tl,o proTiIcni of Itiupiiosarcotii'i of tlie frastrointeslmd 
(r<vt las Lctn jircsi nfe*! uiUi ctnisMlciat on of tlic jntliolofjic fcitnres, incilenM 
(Jiirerentnl dn^nosH and rocnlfttncu'raiilnc findin-rs A case of )\niphosarcotua 
of tlic duoilrnnm iitwim mime is itcifocnlcl peptic nlicr. is presented 
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AAIMOTIC HERNIA 

Henr\ G IIollenderg MD Littce Rock Abk 

T IIP congenital disorder referred to here is aniniotie hernia goes 1*\ a large 
\arietj of names It may he well to refer to Fu 1 'o see exacth what is 
meant Cullen’ in his monumtntil work on the umhiliciis tilled it an ammotic 
hernia or an ammotic nmbiliens Lidd and Gross* referred to it as an 
ompholotele Other teims used art congenital umhilicil hernia niiibilical 
e\entration fiinieular hernia of the umbiliens txomplnlos and henna into the 
umhdieus The term ammotic heinii most clcarl> defines it I bcliesc 

I iider anj mine it is to he difftrentntctl from the common s arietv of urn 
liiUcal henna of infants iiid adults as well The mcidenee of oeeurrenee is esti 
mated at 1 in about G 000 births while the common umbilieal henna is perhaps 
1 in 50 at birth The pirtinent diffeniiee is tint m the usual hernia the bowel 
IS covered with peritomum and skin and roaj he trcatid without operation or 
mav 1 e operated upon at am time uni s-, of course there is strangulation In 
this disorder tbo abdoTniml contents arc Msiblc through owls a thin trawspaTenl 
and avascular membrinc It is an omei^iicj condition demanding prompt 
operatise repair Iccause otherwise u is inesitablc that there will be rupture 
with esiseeration or else a drj mg of the meml ranc wath cracking and develop 
ment of peritonitis Indeed m one of the ea«es which I shall describe the 
rupture had occurred before birth 

There ire \aiious degrees of seventv TJic least severe is that where a loop 
of bowel protrudes into tbe cord tbn»u«h a tilativelv small (1 to 2 cm ) hiatus 
m the fascia Tins condition n quite propirlv ealloil a herniation into the cord 
In this paper I proiosc to deal lacgelv with the most severe form where there 
has been a failure of development of tlu ahlommal vvall resulting m a hiatus 
sonic 10 cm in diametir and with a great pait of tl e al domiml organs in this 
protruding ammotic sac It w not uncommon for other connenital defects to be 
pnsent 

Inasmuch as this is a dvvilo]>menta\ duvirder some reference to the 
embnolo„v involved is in order The amnion is first sem in the human embrjo 
of less than 1 mm in length as a sej prate c ivitv on the d irsum of the embrvo 
\s dev elopment i rocei-di the nmnion * neinics the embrv o attaching to the bodj 
stalk \s the bolv stilk betomes lit umbilieal cord the amnion forms the 
outer 1 IV cr of the cord and att lehts t« tht si m iroun 1 the umbiJjcus In the 
10 mm emlino the small bowel has le^un to elongate and to be present m the 
ei rtl In the IS mm cm! rvy the small l»wt! eetvnn and some colon are all in 
the exoeoelomic civitv which i> in the enrd oiUsulc tl e embrvo The liver how 
ever is not normallv m the coni at am time In the 4) mm embrjo which is 
at about 9 or 10 vveiks the bowel his normalh receded into the alvdomcn and 
ren^s there* ‘ The preseiue of liowe! in the cord at birth is therefore a 
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sp\erc nbeii.UKin Vinl tlio jhcmikn. of Ii>or, •iphcn or stomaeli ii nnt aci-ounta 
Me Jieo-iiiso of tin iietsisteiKi of nn\ «l«Tt)opiiHiitfll sitinitoii Init is the tps 5 t 
of true Iicrm itinn into (lie •.!« during the Idler inondis of Kistition 

Tiic Jiumlirnu vlioh <ovtis tlns< IirnuHtioiiH is sntioiish liismlcla 
inuuoit <tti(] ]» ntniioiuii ftnKsh il is a siii<T|e Isiir 

I lia\e Ind I lie o« nsioii to tit it stieril iiif mis witli tlic licrniitinn into the 
(ord of <1 looj) 01 two of Kinnil iHrael or smill iiihI I ir>;e IkiuiI If (he hiata 
in tlie fasin is sinjill it is an <\(<cdiiish sinipK ojintion ami the results are 
imifoimlj Mietissfiil Tin tnh qiKistKm m (Ins lijc is whether or not the 
siinller ones should lx* oiHrittd ii|Htii If lla skm wln'cs will eomc losctber 
IS tilt cord drus iiiiil if tin lowtl enii lit held in the nlidoiiien iltirmj tins 
teii-dns piriod tin rt will I c norm i| Iienliii^ of (he skin \ siihuitams'iis hcmii 
iini rtsiilt I irioniiiicinl ]iow<\er (hit ill of the i itunls lie npented iipn 
iriiniedi itih if thin is tin d iiht Inniisc Ih lowtl ciiiiiot he held Inek with 



cirlaints in a tmng iiifiut Unit nnj lx* i niptino ol tin sne hs such crsio'’ 
or hj Ihe tniiri i of the i \feiinl ditssnu Tins is tlir t' pe of I enin whcie 
bowel mat le iiielnded m the coid tit nid with dmsii-oiis results ^I’'( 
ohsfctiicians arc alert to tl IS dniiitei I Inda tiso of this kind at om St \ineciit 
Iftfvmact, in IQ-Ki Tlic infant was adnuUCil fisc clas^iafloc hutli nwrihundfrini 
intestinal obstruction since biitli The cold arasdn and intai t but i bit infected 
\\ hen It was nmiiinililed a little foees cseape«l and deflation prompth iceitrrc 1 
This mfint died in a few hoius howetci \nother infint was ailinitted tuohe 
hours after birth with a jnoj ei tie of tin tttal ind ob\i us herniation into the 
stinup ** dressings w«e fiist lemnsed to tsiUDinc liiiii Hus sac ruptiiied 

and bowel protnuled The Iww«I not gioshh eontaniinated and ojerition 
Mas accomplished within tl i hour He left the tospital the next daa to le 
turned to his mother for fictlinsr and made an imeientfiil rccoien 
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01 the tt,.e sWtt. ™ Ftg 1 ■md conl.mms liter, I hate InJ loi.r ea.tes 
the t, 5 l.t tn.t—ne at m.r St \iti«t,t I.tfitt.tart ttto „t H‘e ' 

state Cliildn tie Ilnaliitll and nm ati tii-s It . nolisl' 

mU {,v\wtA\ Hospuil Tilt ilUisintioiis hcitwitli ne nil of the list cise 



J ijr * — Comrl^t' 
In. pTcsentt t onf* lht> » 
> no place for it ill 


•'i»f*r«tion tiurinf *r“‘rtil"n 
iC hat tit<*n opfne I Tl e er*«r 
1 tl r lb <01 en 


hardly 



Otio of this inf mis w is Itoni with i riiptint* of the s-ic ami in <\Hn ration 
of li\er md nil bowel The preseiue of well or^nu/til fibrin imlie itod that 
ruj tiire oeciirrul well Kbm the di\ of <liU\cr< He wis in exeellent ton 
•lition an I was oix'rilttl upon imni«(liiUi> Vnollier infant was scon five <lavs 
liter birth The incnil nine 1 icl Iks «nip drv iiul oj> iftiie but bad lx cn kept fairlv 
elean and Ind nnl cricked thronch AH of tlusc patients tii idc nncvcntinl 
recoveries foUowme: opention nnd rtiimned well for one or two scars It is 
mtert^tine ihnt none hi I ans other cnnstmitil divmler whicji wns ever neoj 
nired 
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There are several important technical points Operation should be done 
as prompth as possible followm? delivers Baines at birth are prepared for 
an ordeal and stand the proewlnrc well I hwe done them all under local 
anesthesia and verj little of that There is no such tinner m experience 
as opening one end and closing bit bv lit Mitbout evisceration All of the eon 
tents eventiialh escape during the procedure ns&honn in I ig - The iiinbilieal 
vessels and urachus must he ciufnllv tied but ciiise no special coneern Even 
millimeter of skin at tlie ed^p must l>c saved It is the most difheult abdominal 
closure that I have evei eiieovintmd 11011X111 » incisions on the sides are alwavs 
described but liclp verv little 1 have used it onlv on one sile in one else At 
the area shown m Fig T there was no recognizalle muscle and ivoor fascia 
In order to get anj relaxation it is necessnrv to uici c thrmgh skin and pen 
toncum and one then has the problem of evisceration through two incisions 
This might he avoided In making the incision further back The greatest diffi 
cultv vs in closing tie skin over the liver rather than over the lionel Some 
operators liavc exeisi. 1 part of the liver Tlits is too ridical All the patients 
have died after iuch a useetion Tl c liver is proportionatclv larger in mfancj 
than later These livers seem to l>o hrger than m tlie norm il infant Tlie wound 
must he closed from the uppei end down and one has to be content with t cover 
ing of skin and subcutaneous fat onlv and a single lajer of stitelics in tlio skm 
Tlic liver must 1 c cov ered over first and the I owel replaced last The so called 
umbrella trick is invahulle This maneuver consists m placing n single 
lover of gaiup over all the evisceiitctl organs and tiic) mg tlio edges under 
the sidis of the incision The organs cm tlun l>c 1 etter replaced and the skm 
covered over Tlie gauze is the uml rclla Ocltmg the gauze out is the tnrk 
It us verv trauniatiang to bowel Iwl aevompUslea the purpose 

In these four eases then wen no immediate postoperative complications 
although those infants are ptene lo havv such <«mplie itions of the chest or 
al Jomen Ilnwivir the result as s tn m tigs 4 and 6 is most dvfnnnmg anil 
nnsatisfaetorv The contour of the halt s al lomen is somewhat like tint of a 
won an at term I lit with the pr«»tiil entice even greater and higher It is difficult 
to apph am sort of an nldomiiial snijort which dies m t cause improj cr pns 
sure 

Tl e important part of anj treatment is the end result The end results 
m these exses winch started v, favoraUv irt lad Of the four patients three 
have died m their second vcir I do not have a follow up on the faurth Otw 
died of mtestnnl olstnictioii This is not surprising with onlv skm covering 
all the bowel The other two died of pncuinonia This too is significant when 
one considers that the liver has never had its normal position the diaphragms 
are not properlv developed and there is no firm abdominal wall to support 
a cough 

Tl htc fatal itwnw can be overcome onh bt enme procedure 

»l..ch » .11 conrln.et an al. ta.ml „,11 „„,1 p„hn, , I , c„„e form of n.cehan.eil 
V..I port ah.ch ...11 cndnalt, force the liver bark into the abdon.inat ea.it; 
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Ur I add ha.s coneaiiondctl wilh me on tins matter lie states that he 
knows of onh one or two cases of this tjjw in which the infant ias siir\ivir<I 
iin aiipnciahlc jktuxI of time Ifc and others siic^cst that on aliout the tenth 
j)os}o;)( ratjve daj a series of o|«ialions Iw ht^'un to hniiff the favn together 
Onl\ a little can he done nt one end it each sitting hen one recalls how far 
I itorills tlie (dec of the fascia is sitiiatid and how difllcnlt it is to brui!; onh 
skin together, it is diflicult to \isuali7t a sueecssfiil aecomphslimtiit of tins plan 
IIowi \er, I intind to fr\ it nl ms next opportiinitj Other idcis such as a free 
tiaiisplaiit of fiiseia or a dtrm il grift do not appeal to me hut mas haic merit 
The piohleni of tin lonstriKtioii of lUloniiinl wall in these cases is a real 
ihallinge nnd I shall look forw ml kiiiils to |he idcis that otliers mas put 
fonsnril 


‘>inso tins aril le «u« «•<•>•«« I for puHx-ation l»r I nl-erl > (iro'i, of Ilo«lon M»«« 

! Bs prp-enlel « lew jnitlol for tie oprralnr fr»Btn<nt of flc*c lirge hrrn n« confn bibs I w 
lie has utilirc.1 1 ] e welho.] with coa plete 'ucte** tn ll reeca*** 

The ne anl uWorniwal «aU ate Ihorouchls el 40«<l with aoop anil wnirr aai hilf 
aireogth loJ ne Tl •. akin is eoni|letel> iltsi lei along the nreurtiferenee of the aae leans, 
a tins rim of akin fastene 1 to tlw »ae an I laktog great eare net to enter into the ah leu bsI 
eniitj nt one point Tie akin >• then m bilireJ ©\er a large area jb all directions ‘ufi 
cient to It to be brought op and coier the eotire atanion anl efomp et the eerd The 
effect at the coi plet on of 1 1 < operation la aimilar to (hflt following tha o] eral a <I«p (lei 
IB this nrtiele \ilIcsions loweser la not Oeielop between the liver bowel and the 'k a 
covering because of the ( resence of tl e nino on an 1 a «<con 1 operntive priccdure at tl* 
en 1 of some six or nine tnonil » can mach I etiet be done wilh a Isver closure 

This Bietl ol ot Moueh avoilsoiaos Jefeeis in oil er plans of treatment While there 
are eerlaia risks in regarl to infection to the foriialian of eulreutai eoua evsts anl to the 
[ossibilitv of sloughing of skin tbe a Isantages grestlv outwe gli the di'idvanfage* The 
method woul 1 I ardlv be applical le in su 1 a hero a wl ich is nii tun I or in one which hn* 
teen negleried nnd is grossle infectel 
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THK D[POUTANCE OP ACCURATE rATIIOLOGIC 
CLASSIFICATION IX THE PROGNOSIS OF RENAL TUJtORS 
X ChanplerF()ot,M1),asdOi,'-t\\i.«;A Humphbl^'s, M D , New York, N Y 
fFTOm Ihp Di-pnrtment of iurptry, ToraoH Umtetfiu Htdxtal College ami 
T*e .VoK 1 orl. Hospital) 

INTRODLCTION 

D URIXCr tlio iKTHwI of fourteen jears fiom 1912 to 1946, 75 pitients with 
reinl tumors wuc ndmitful to tlic Cornell Urolosical SerMCC of the New 
York Hospital ami in of these the iliajmosis was eonfirmeil hj nephreef omj niul 
pitliolosic ♦.\amniatiou, on p\elot{iaphic examination, the leiuaimns 17 showed 
\cn sussestnc pictures, hut as most of them also evhiluted eMdciuc of aJsaiiced 
metastasis, pollnti^c rather than rodiral ttcttmont was indicated A ie\icw 
of the 08 well documented cases has l>eei] undertaken and the correlation of 
clinical and pathologic findings with the end icsulls attempted 

Although a few tumors were discovered relalivclv earlj m the course of 
investigation for some other eomphiint and liefore Jicinntnrn was appaicnt, 
npernlion was omitted in none unless proveil metastasis was present There was 
one oseeption to this rule a patient m whom a eraniotomj revealed a prolmhlc 
single mitnstasis from a renal ccllwl carcinoma and eriiiiiotomv was followed 
l)v nephrcctoinj The operation of choice was nephrectomv, which was per 
formed in nil hut two instances through a (lank incision, the exceptions were 
earned nut tianspontoncalU It is not the purpose of tins article to detail the 
surgionl signs svmptoms, or operative teelmupic, we intend to rnnfino nursohes 
soleU to the correlative nmlvsis just mdieitod 

The series Ins boon grouped aeeordiug to the pathologic diagnosis in each 
instame it comprises 10 remleellcl, i tuhiilar, 5 transitional celled, and 3 
cjiuhrmoul caroinomns, 4 cmhivonol tumois (two of them inusenlir), two non 
iinlijtinnl transitional celled papilloiins, and one AYilms' tumor Chssifieation 
of renal tumors into tlivse eitecorirs appenrs to lie significant and helpful m 
judging the iirognosis— more so than when older and purclj descriptive clnssi 
fieation us used (IIv j>crnephroma, clear celletl carcinoma, graniilar-eelleJ pnpil 
Ivrv fiTemonn etc ) 

There is justification on histogmetie, pathologic, and rlinieal grounds for 
classifvmg renal tumors umler two mam hevds those of mesodernnl origin 
and thtwe olnmusl) arising m enlwlermal conduction apparatus (ealv cos, pclv'ps, 
niotersl As will l,c discwssed lotsr \t \s found that tumors of the former eale^ 
corv ofr.r a much liotter prognosis linn do those of the latter, which appear 
to In hopeless if tlipj arc inetnplastie 

A hriet ilnssifieatmn might l*c eouehed ns follows* 

A Tumors Uerivod From tlcsodemia! Renal Cap 
Simple adenoma 

Renal celled careiiionn, inrliiding v.me tuhiilar forms 
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B Tiiinorji Derncd I lom Entodonnal Owl^rowlli From Cloaca 
TratiMtininl ccllctl i>apillom‘i 

Triiisitioinl collrtl canMncima epKlcniioiJ CTreinomn and •'ome 
tubular rnriinomas (of colloctiii!? tubule?) 

C Tiirnois Drriveil From Fmlinoml Tivsiu Such a? ^fcsoneplim 
I inliraoml cnremomi (jin<nili and adult forms) miscd cm 
hr\onal tiutinrs includiii;' tint of Milnis 
D Tumors I)eri\(d Froin IVnrenil rajKide 

Fiittj coimiefivo tissue imisdilar niiil mrxoiis jjrowtlis 
Oui iinesfi^'atioii at uiicc hnii^ out tlu fi‘t tint leinl celled carcinoma 
Is h\ fin the eoinmoiust tumor of our <arme it? iicaitst eonipetitor B ihc 
transifinnal (illci? earcmoma, wliith tiKs first pinct amon^ ntoplasms of the 
iiriinra iilidler 

Benul celled cjirciiimim a» is first kiiouii ns '‘lispiruephiomo ” so named 
I'i ton Orawifz' in who lielieael it to I«* thi prothict of dmplaeed supra 
mill pnnionlnim lattr Ewiiie* di?tiii"iiislio<l a mitroscopieallv different 
but (trosslj similar tumor as tharMllcd eaniiionn *’ ba-unsr lus nomenclature 
upon tlio picaaleiHo of clear ecM? irioiipcd into liibnle? iind papillae Without 
goiitff ttito defad? a? (u tfie di<piitc conci mm/ flic orisin of this proirfh (irhiili 
followed Stoerk s’ claim that it was dcrno<| from ninl parcnelnma) it map 
be said that aulhnrifie? are lesuimns to call it renal celled carcinoma 
AlthoiKtli tliere is a simijanta to suprarttial cortex m it? lustologj", it is readily 
distinguisbed from true cortical ?upiaienal tumors Lbihie them it causes no 
hormonal samptotn? siieli as Mrilizatioii or dccirihraiion It i? therefore pre 
suniod that it orijinafis from cell? of the me?odirnia] portion of the ren®^ 
parenchyma 

In discussing tin? aubjiet **toerk said m a footnote ' It is rjuife uicom 
prohcnsible to me that the similarifa ittween the cells of fhi? tumor and tboie 
of the adrenal is coiistaiith being s1ress«l I cannot obscrse the slightest 

similariti Tint of the ctlliilai ni Jutectuia- of many firawits tumors to that 
of the ouIlf rone? of the adrenal i? of course admitted without comment ” 
III? conclusion? wcic I ha^e mdeiaoml to male it evident that there 
1? no cmiMnciii? aiiniliritj l»ctwcrn tiimoi? deiived fioni supraienal or renal 
tis?uc sceondl), tliat the most variable form-, ot Grawit* tumor prove to he 
histological variants of (he same aichljiie and thmUr that Orawitz tumors 
of the kidnev arc of nej hro^inie on m The last cr nclusion might be formu 
late I to llic ellcet that alnust all epithelial tumors of tie Icidiicv miglit in the 
end produce the picture of the Griwifz tumor 

Itenal celled carcinoma? ore iharietcnzid jmerostoricallr by the presence 
of large vacuolated or clear celk arranged m coni? tubule? or more rarely 
•namllary formation The cell? mav ocrasionallv possess considcralilo granular 
evto-nlasm and when tins is coa?picnou? flier rtscmble tubular earnnoma or 
the growth which Twin/ eallid grannlar eell«l pipillan caicinonia. The 
danties mar confined to occasional fields only 1 ut the inference that all 
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Our tfin''itional-cellP<l tumor? wen* either nonnnli£m^nt papillomas or ear 
einomas ansinc from the iransitiwna\ epithdimn ot the \iT\T\aTA tTaftt, tlectscd 
from entoilcrmal hind Riit The epidcrmoMl circmomn as its mmc implies 
Ls composed of epidermal cpitheliinn dcnsotl from the transitional tells through 
a process of metaplasia that is CTCeedinpla common in this tract rtiA '^l^wh docs 
not iiooessarih lead to the prodmtion of roaliunaiit tfrowths (‘ter toot^) 


nlMCt! FINDINGS 

In esaluating our census of rcinl ^owlhs it will le seen that the renal 
celled t>lo outnumbers all others hj a ratio of two to one it has also offered 
ahettcr lift expectancy than haac the other tapes In order to test the surcwal 
rate of all groups of patients operated upon prior to 1943 known surviial iras 
listed after eommiinieating with the patients or their families on the fifth an 
nwersatj after operation either through personal tiitemcw or letters of in<\u»n 
Deaths were listed after information was ohtameci from (he f iniib nr throuah 
CTamination of hurial permits from the Mnrfunn Dnision of the Now \ork 
BepNTtmtwt of Hoalth Nit other cases were set d<i *•« \s ‘ wnpro ed ’ including 
those patients knowm to be alive shorth licfore the amiui rsarv ns well as those 
lost to "follow up during the dcspuptions ntlribntablc to the war Altlionjrli 
TOvwh more accurate data nu»hl he ol tamed through tin, rcvieav of a longer 
senes of erses wc believe (hat the trend cstablidicil jn ours is of considerable 
significance (TaUe II 
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Jfeweiufiff these findings icrtinuit fact, maj K ad hi ed to assi t m in 
tcrpretation Thi cinl rvoiial groiii showed but la fiu icar siiiwror whose 
tumor was a Ipiomvasareoin i of pure eomisKttww dwoverel mcidentallv dur 
mg nephreetonu for tu»>crcu1ous kidncv tint or iption there were id 
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nosis, althoHch tins is ln«e<l upon onl> two examples it is bclic'cd that it 
parallels tint of similar tumors in the unmo Wsihler AVere these to be grouped 
with rcinl cnrciiionia (as tlies nrc in some rlissifiestions) the expcctanci for 
the entire groiip mi^'ht he impro\«l This woiilj howcicr, he bisod upon a 
falhcj Transitional pajiiliomns of the blaihhr iisiialli base Icon foind to 
respond to treatment, while the eaicinonns of that tjpo Inie a poor pro'TinsK 
despite oi'eration 

The renal celled Kroiiji, on the roiitrarj, offer a fair c\pettano\ of a fiie 
jear siinnal (45 per cent) On the basis of pro^rnosH tiilmlar earcinom'w 
probaMj closclj related to these, appear to he cc\uallj favorihlc Win Iho 
number comprised iii our series is too small (o he at all clecisnc The li'nire 
of 45 per cent fiiojcar simnals nnionj; the renal celled tumors i'* prolablr 
on the conscnatiie side, as one of tlnsc listeil as "knoivn dead” had a cerebral 
metastasis remoicd piior to ncphrectom) and died four >ears after the httcr 
from n local recurrence of the cerebral metastasis Tlicrc were also t«o patients 
who (lied of cardionscuhr disease winch was present at the time of opcrsfwa 
and in each of these no ciideiicc of rcsurrtnt tumor was forthcoming Two of 
the “unprosed” patients weic known to he linng shorllj before their fifth 
nniincrsarj and niaj still I>e nine although we cannot prose it Tiirtbcr 
accumulation of data on the ciiliie senes after nioie time has rlipscd might 
raise the siirinal rate to 50 per cent That the cures” arc not all permincnl 
IS demonstrated hj one patient who died scien sears after operation from pnl 
monarj metastasis Vo inference drawn as to whether or not operation 
influenced the prognosis faiorihly in am of these cases as we ha\c no com 
parable group nsailalilc in which the tumor was permitted to run its course 
without opentne treatment Iloweicr our belief tliat radical suiRieal intw 
\ ention should be offered nit patients is sni stantnted hr the literature * From 
the cluneal standpoint the classification emplojcd proves to 1 a\c an important 
bearing upon the prognosis from the standpoint of patholo"j it was found 
that certain features of the renal celled group might be relied iij on to md 
a prognosis within the cafegori 

PITIIOLOCIC STLP\ 

The entile senes of tuinois wns itiicwcd iniiioseopicilh and tJ e diagnoses 
confirmed oi corrected it was found tint cases prior to 1940 had 1 icii classified 
according to Ewing s ideas as cither livpeiiicpiuoma or clear celled caieinonii 
later the term "renal celled carcmoina was adopted All this group was ooU 
sohdated under the renal celled categon and some examples winch had rii> 
takenly been assigned to other diagnostic grouiis were replaced where the' 
belonged 

j^ext all examples of renal celled earcinoma were assembled in a table 
recording the name of the patient the type and date of operation the presence 
or absence of metastasis (as pioied Li xray cxaminatimi or nccropsi ) and 
. jjjfe and guen cause of death In columns i arallcl to these '\ere recorded 

us histologic features of the tomors the sire of the tape cell the nature 
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of its cjtoplasm (Clear or graiuitar) the size and regularity oi outline o{ the 
nuclei the architecture of tl c grorvth (cords tubules rapiUae etc ) the clnr 
actor of the stroma and septa and fimll' the presence or alscnce of inflain 
nntion an 1 hemorrhage After filling out this chart for the twenty four tumors 
examined (fiom pititnts with dociiinonted histones) it was found thnt little 
of a definite nature could be sdduceil from tlic minutiae of the statistics 

It w IS howcier istertained tint a pn gnosis mi'^ht be forecast with con 
siderable acLiind bj cssmining the sections from the standpoiiit of le^uianti 
of 'irchitct.turc nhseiiee of tubules and iKipi\laT> growth and the stoutness of 
the connectiie tissue septa Tumors slowing ser> \ariable cells or nuclei 
(anisocjtosis and metaplisia) nnd readiU discoseraWc mitotic figures were 
minriablj found to hue resulted fatalli within s short time In order to 
test the saluliU of these points a senes of sections from twcUe cases was selected 
bj one of us (G AH ) and submitted to the other for eialintion with the under 
standing that thej would represent an equal number of fiiejcar sunnals 
anl proiel deaths Ten of the twche were accuratelj assigned to tiio two 
ntcffones good and bad one of tl c mistakes lepresented sections from 
a 1 atieiit who Ind liicl nine lears onlj to die of metastasis from a tumor 
that was unequnoealli imli^inut m appearance This naturally threw the 
remaining case into the wrong tia> as sir had alrcadj becu assigned to the “bad’ 
catogoiN ^\orklng from the opposite angle the chmcian was able to predict 
with astonishing aecufcci the prolallcslniclure degree of dilTcrentiation and 
microscopic appearance of the cells that would prolabh le found in sections 
from a (,nen tumor This further reinforces the idea that there is a definite 
correlation between the histologic picture and the clinical prognosis m the case 
of renal celled eaTCinoma of the Vidne> 

In order to assist the reader in inikm^ a micro«eoi le eiohntion ns to the 
prognosvs in tcnal-celled caTeiwoma it might be well to list faaorable and uii 
faiorablo features Tic relalueh nonmalignant tumor sliows solid cords of 
large clc ir cells with nuclei that arc uswalK smaU an 1 regular in size awl shat c 
th growth IS gcnerallj trj\ers<*d li h an sppta of connectuo tissue there is 
little lueroscopit eiidenee of leniorrJiigc aid inflammation anl the tumor is 
will (hliimted from tie snrroundiiu tissue whieli it fails to infiltrate The 
1 Kture < f tumors witli an iinfi>oralh prognosis wicals cclK of aaria! le size 
I ft n irri nged in tubular or i ipillarj fomnti n the nuclei are anisomitric 
and iiiitotie dlMMon^ arc nnlih noted ratler than beiii^ serj difficult to find 
as thei an in the less nnli^nint sarieties Tl e septa arc not stout but poorly 
formed and usualls infltrate 1 1 a l\m]l oestes or e\cn pohmorphonuclear leuco 
estes. lUwvorrhage and necrosv. are often noted Tnslort well difTcrcntiated 
tumors offer tic best prognosis whil those rnth metaplasia anl rapid growth 
(maiii mitoses) ore to Ihj feared Vs a corollars of this these tumors mav be 
(.faded on the Kasis of differentiation presence or nbsenec of mitoses and the 
nature of the stroma Brolrrs method is tlcrefore applicable m this case 
although It nii"lit work less sati fa torils in the case of other tspes of rrmt 
tumor 
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C0NCLU'5I0NS 

1 III n seriis of (jO iiinl tuninrs, tlic renal ecllcil hjif of tarojnnraa (hvpcr 
mpliroina clear colled «jrom«m i) autniimbors the other forms 2 1 

2 Piottirnllj all other t'pos of ni iti$mniit roital tumor h,ne at ho"-! a We 
c\|)itfanoj of loss tlinn one soar 

? In the nso of renal tillwl eartiminn a prognosis iiiai he bosi 1 upon 
thi mu roseopu iippi irarieo of the tumor with a roLsonahlo dofrroo of aceuraei 
Till Mill djn’crintntoil o\.implos hi\o a }»<«hI ohanoo of liMns fi\o \ears or more 

4 A olis-sifKatioii finxl imi iitnlh Imio<I uikui the crnlurolosie ori^nn of 
tlie tumor (ontwlorm or moMxhmi) is the most lelnhle ropaidins correlation 
hetuoon intholoRic findinss nml oliniiol outoonie 

5 rntodonml tumors and those doveloiuii^ in more or less niisoil meso- 
nephne rests heir an almost Impdoss pm^iosts with mesodermal fiimom the 
outlook appears to he hetfir, jiartieiilirlt in the case of well diffoientnfeJ e' 
amplos 

III llBIStls 
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OBSER^ VTIONSOI- SIRGICVL TKVIMNG 
R\LPB F Bowers MP Meji^his* Tln\ 

(hrom tU V^UTar,^ Te«c}»j rr^up Ke<i>^Iy 

H ALSTED mtrodueed i mithod of triminff ‘iurgeons sliortlj before the 
turn of the century which collecting lev adrocife. it its inception 
gamed momentum lu the 1^20 s. and finalU achicred w ide-pread recognition in 
the middle 1D30 5 Jhstoricath, this so called resident system cin be traced 
to a somewhat simihr sjstein in 'ogue lit (icmnn% md Austria it 1 tunc 
when Genmn aud Austnun sur^ert was it its height md set i liigh standard 
for the surgtrs of the period 1880 to 191J W liether or not II listed copied this 
eontiiientilss'tem is ncontroiersnl subject but certamlj onecansafeh ton 
elude that his nimuil sojourns to Vuroptan tbiues w?re a f-oune of stmuda 
tion to him and mfliienccd the teacher llulsted imleriallj It is also belies ed 
that his ongiml aiui was to produce tenehers of surgerv piimirilt an I that 
these teachers in their disscmm ition throughout the tounfrj w ould spread the 
(,ospel for dcMlopment of goo«l surperi md siirgml research Pr lleuer is 
of course one of these stilw arts who introduted the sj stem in two of our large 
cities Ills e^e^Ustln8 belief in the method his resulted in the training of a 
large tutmher of surgeons In time students of HaKtcd siteUites began to 
spread md to funetion as teachers 

In the 1 )30 $ ho" erer the need for a gre it number of teachers diminished 
MDipli because each new ‘mother um'ersits elinie was feeding iciehcrs 
into tlie canimunitiea itid a sitiiration point was beginning to be reaclioi] In 
I93a to IhdT w uU the great impetus of the Vmeriem Surpie il Association and 
other surgical societies tlic Vmenean Bonr<l of Surgery was founded setting 
up the formal training rc»jiitrcments of the surgeon and empowered to cliiek 
on his abiliti bj critical examiintion which if siiecessfullj pissid certifies him 
as a qualified surgeon This first real attempt to slum the In coininumti 
surgeons oho could he tcu«ted in the matter of diagnosis pro and postnperi 
tne care and safe operating skill is alreidi a significant Jandinirk in the 
progress of surgerc The first generation of UaKtel disciples must hn\e all 
experienced a sense of t>ati*<f8Clioii with this tribute to their inetlipd of teach 
ing surger) which hid now recmeil acclaim hi the surgical profpssu nal pub 
he >011 that the situritnm point if surgical teichers is it hand the 
natural tloii of this talent will be into the eomnmnitv hO'^pitdls and clinics 
nJien feiichnig is not uf maj r import ime coiupired to the routine « in of 
piWuwts TVws wew TOigrntwn ot sHrv.eon-» must neiess-irdi raise tlie standards 
of snrgeri mon gemralh thronghuut the coiiiitn 

The following < hsenatioiis are collected from hrsthand experutice of 
Working side hi side with siir^eiiis representing nlmosl all tjpes of Itaching 
institutions ''titisticallv Ibi obsinatious are not significmt, 1 know of no 
methol h\ which this cm be statisticalU studied 1 neking that howeicr 
kenc^l ol simtK ns bi an nnbiisel oliscner in tie Lnited States \riin 
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Siirt'icnl ScrMce .ind tlio Vcttrans' A<Imlnl^(rfltlon Ilo'ipifals nia^ be of valo? 
It ''as m\ prniJpjfe to fimition as surgical chief in three general ho'pitaU 
The 9lh Ocnernl llospitnJ experience was not of great '.slue m this respect 
booaitsc the ciiiiahilitics of the surgeons diiitiis mj cliiefship were kiio«Ti anfi 
the men were similar in tlieir training and nhililj to fiincfion The (enure as 
Chief of Surgerj at Los ell General and Waller Keed General Hospitals was at 
tlic height of these hosjiitals’ actisities, which incltiiled oil conditions of 
snrgtr^ e\en those of women and children and m great numbers Here 
natiiralfj , w ere sf nt goueriil surgcous ortUojwlisU, uroIogistN, neurosurgeon' 
thoracic surgeons, and g.vjiecologisls To ohtain the best siirgieil care iiitli 
(he surgeons sent (o these hosjntnls, the foremost jirohlem of the chief was (o 
decide the surgical ilcpendnhiht' of liis staff and allot chores nccordinglj ouil 
leg.iidless of rank 

At no tnuo did the ofticc of (he Sur/eoii Genera] interfere 'vifh tins prog 
ress On the eontr.irj, Ins surgical and surgical spccmlt) consultants were of 
great mine iii ,ie( ornphshiug these good results TJic eon«iiltnnts, ni loj 
o]iinion, did a splendid joh in anocatiiig surgeons fiiinlli, oftentimes amid 
grest confusion The jiatuic of their work, liowcscr, allowed llieni onlr a 
superficial tstimaliou of an indnidua) surgeon's true worth, loinpsred t* 
of n (Inof who was working with these men ilail.' and nightly Some ef the 
consultants lure unnaiinj m their correct selection with so htflo fletiwl 
knowledge of the niiu AUo, ctidcuce is now bemg accumulated from work 
done m a large nondomicilno Veterans AdmmisJration liospJtal m "bieli 
surgeons from mam ditTcrcnt schools and climes arc fimetioning Tlie post 
war confusion and o'ercrowdiiig in our ciiili.in hospitals liave wade it po» 
sible to work with the tresm of the crop of piewar medtc.il gridiiates, who 
ha\e had Tarious periods of time ui (riming m the best of our uni'^rsits 
cliuics and other clinics Carcfulh selected none of them is an exception to 
the usual piodnet of his respectne school oi elmie All are in training at this 
hospital with the siwe competiim aimospli.rc winch exists in our lumersiti 
clinics 

It should Lc pointed out tint allowance must lie made for the personsh 
ties of the men, and it is realired that a few serj good men h.sie been obseried 
ivho did not base tlie .idianfages of pioper tnming ,snd eomcrseli a fe" 
vers poor men came from institutions of Hie hesf opportumti for good tram 
ID" There are not m.mi of these The Mriues or faiJnres in these few men 
were attributable to (he men riHier than the surgical school 

UMVEBsm ciiNirs 

I>j and large the best surgeons come from the I ni'ersitv clinics But 
the degree of surgical efticicnri m men from the different clinics isries 
rreatlj although this group represents those scliools eHimidg the method of 
the Ilalsted resident ss stein If surgeons sent out from these sehooK are a 
fl’ction of wortli of the teaching method used then there is great 
^ t on of local factors existing in the different schools The stud> of these 
^ surgeons is extremeU interesting and no <me knows what the perfect 
fliucren surgeon should be like We all expect Jiini to be, first, n 
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hindamectaUv sowivd clinical aurgenn tajnble of !ianillmg all surgical pro!) 
lems nith logic and sKilI, second that Jie might be desirous of tenching good 
surgcr> thud that lie irnght be eipablc of cither doing stirgioil tescarcli 
sc ork or UiHiulatiug others to doit.nnd list from llie nature of Ins residence 
that he he able to organize teimnork -nitb other surgeons nurses and order 
lies which will result m better care of surgical patients Because surgerc is a 
dangeroTis form of therapj, it is nnndatorj that he meet the first category or 
he finis 

This mirror reflects fairh acciinteh tiu desires iiid capabilities of tbe 
surgicil departments These surgieil schools denionsfrate characteristics 
which alter the t\‘pe of surgeon finishing his residencs Tliev mar be con 
senientlr classified as follows 

1 The resident is s first clnss eluiieuT surgeon 

2 The resident’s qn ibfii itioii is that of i smgn il resuitclii.r 

S Tin resident is a ptoUfic writer but not a top grade clinic il surgeon or 
resc ircher ' 

4 The resident is i good organizer of surgical n ork 

“> The lesident repieseuts a tspe esuding medioil political niflnencc 

G The resident is i goo»l chnuniu md excelleot teacher 
Undoubted!' nnnj c oinlnii ilions exist in some instntiec« but inreli are all 
SIX characteristics present 

J FtrsIChis^ ( linical SMrj;<o»i — StniUiits from the groui) of first clnss 
clmicil SMT,teons are siirgiealU dependible cm be turned loose >vith a lot of 
pititiifs nndcr tfieir eire mdser' good results follow Some from this school 
ire uuihte to orginize the work of others suceessfiilK and their scope for 
lidiitlliiig Iirge sections of the liospiiat is distiiielii Inndicapiied Tliej are the 
people who gne good personal eon Thei are resourceful nreli get uilii 
serious diflleiilti and know the pnniu il points of nbtiiiiiiig good results 
Thei are nsimlh equipped with ditTeniit surginl methods and can lisp th< 
different luethods to adianfi^e 

2 ^arqirflf JlcHarthrr — lie pupils from the surgical reseiah fipe of 
siliool an stimul iting and iiilertMing Tlios ire likeli to bo of the prima donin 
tiiK an 1 jir« not as dependable as those of the first group Unqnestionabh 
thei cm discuss the theoretical aspects of stlecfed subjeits with great llior 

I iiglniess and p« rsinsiieness and at the same lime minimize the importance 
of and denionstt ite httle knowleilge of the routine Mii^ieal problem \mong 
them an a fiw wlin 1» lic\e tint the' haie reeoned i halo from tin ir tiafher 

II huh lull permit discussions niul apmions thit nfientimes J\]>prr.aeh the 
ridiculous Close seriJfini of tlKirpast etpprienee rticils tint the' not on!' 
dll Dot Iniullc siioh n nse but neier sm me There nre a few from this 
selinol wlin are snrgiuill' nuik large surgual serMces can fmd little me for 
these One or f'ni stndpiils hase iiiiliesititnig!' riqiiMed to work <n a 
hbornlor' prohlcm instead of elimeal w<rk if fai ilities w, re ataililde vM 
though it IS not an nl serTation eidb te<l from working side b' si 1e w ith this 
group, one riabres that m thiir niiinUr {erliips mni lurk the small group of 
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Miryie'il (lis<-n\eror. aiul reil (oiitrifnifor^ of tlie surgical future 

Tlies( students are usmJh not ro«I teaeliers 

3 Proltfc 11 ntcr — The students of tl»e t'i>< who are prolific wntera m 
cfiidc some pood nenp< siirpeons Tlies tend not to care so mucli for tits 
personal side of the worl bnt rather (o 1 cep their ere cocked coaliniioD'l/ 
for the unusun) the rare — somelhinp about wbieh the> can write a papfr 
fn fills search for litcrars flchicxcnicnf thej espcnence episodes in surgery 
that ultimatch better their fechHnue ami often with thagrm their strgiral 
jiidpment Thes arc nil iiucteratr rcadsr* A few will btcoine iiiiprcssctl from 
readinp the litcrnfuro and becoiiit dnerted to Ihe detriment of Ibcir siirgifsl 
judgment These few are m flu r>ro(i|i sslto will dens in 10)0 that thn 
Mgorou'li supported an meoncct pron lure in lOlO ''lost of tient are gooi 
Kpenkeis thcN are pood \l planning meetmps and are „opd teachers d tlie 
one in chirp* of the student will iiiMst that he lencli mrrect fiets 

4 Or'^OHi.er of ''urgiril llori— The ptol orjanirer (spe is ii«iialh well 
founded in fundamental principles This surpical dejnrtmeiit will often col 
leef co*»d tcaelimp elinicmus and excellent researclnrs The pupd deme'’ 
stratcs a mixture of the two iiifliiciices The sijrpion is like!' to )are a 1**' 
fimifed pxppiienee because of the orpsiiizers flair for dnidinp fiis sutffifsl 
department into specialties and subspecialties on 1 the student has wore ««eful 
knowlelpe m some ease groups than he does m others Ifi is distintth lowi 
fill of statistics often altering jmlgnieiit winch could be moulded byknowled?? 
nnci common sense to such on extent that n poor procelure and unsoawi 
choice of action is pursued Ife f nls to allow the cxipiiieies of the indiMJad 
Case to aid him in the choice foiuersclj and soiiietinies with what appe®’’® 
to be bitter deftnsivc stubbornness he selects o pi m I ee uise the statistics wvH 
reflect that jilan s efflcieno in a lar,.e pr<»iii> *if cases set m a i articiihi' 

a J ceil otmicai obsener cnild sohe tli* problem because he applied Ins course 
to the iiulnulinl patient s neeils intber tl an t> what onpht to happen b' 
statistical prognostication On this ease a well I ihneeil less liighlj trained 
indiaitluaf will often offer the better solution hpcniLse he mereh uses hi^ 
knowledge common sense and desire to get tie patient well T1 is surgeon 
thinks m terms of large groups rubei than on ludnidual patient He 
cam out orders well and is dependable \ll torrespoii Jen e ami paj er work 
are of the first order Ilecords are nieticidonsh coinj t tin Ic 1 and filed Imagi 
nation and origmalitj are not am ng his iss ts and he therefore sel lorn ofters 
the bold courage and resourcefulness iictessarj f r the doclopment of ili 
ailictW ww vdea* is waster of prwcvfiuo v.l\wli tie Icarwel la hi* 
training periol conversing at out it m aim st textloil di tion hor some 
undetermined reason he is more often m the class of JinrlloeJc siirgeois 
than his confreres 

5 iledical pohiical Ittpurnct — ^Fortunately only a small group of nuu 
tb pobtieaf influence is ol sened Tlic\ are not goo I flcpendal Ic surgeons 

r mam fault bes m their attemj ts to woo theii siipen is r by nonprofes 
extraCTirDcWlar actmties Thes are masters at work delegation bnt 
saonfl jnanner m which the creditable saork accomplished is the concern 
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of tlie delegator rather thau the delegatee fbej cstablidi contacts easilj, but 
drop them just as promptly if tonsulered unworth> If gncn the responsi 
biUtv of a «ard or section tbes irt. continuously m trouble uitli important 
clnin-al matters but ba\e coinintcd their associates and nurses that the poor 
results are lueMtable ocLurrmg m all other sections handling similar condi 
tions Their occasion il pursuit of the literature is m the form of a search to 
hiul someone who at some time or pine has put down on paper tlie unsuccess 
fill plan used in lias incident Tla faiilmg of this literarv antique js the cause 
of rcil joj and full ration ilization of a mistake Consequently this man 
neither nnproaes nor can he expected to improae lie contacts all surgeons 
with big names ’ quotes them aolnmmoush hut with great inaccuraej He 
is undoubtedh the poorest of the gronp of uniacrsitj trainul men Hi is 
also dangerous This surgeon when exposed m his unbappj surgical career 
Mcl s transfer and escape from semtiiiization hut always coiiMneingly points 
out what till original place loses m his aiUiroatc dep irtiire In this gestiiu 
he usually attracts a small of***'!' confedirales yylio ire often either totally 
y„\\«ra,ut or are of Uic same tvpe Uis otdj foclc is in Ills ability to delegate 
rcsponsibilitj to others and ude to yyhot lit considers fame hy their efforts 
C Good Cltinmn and (. 001 / Teacher — The pupils of tin type of good 
Iinititns and good teachers are the I est in the ^rotip They hnye been trained 
U a hroul minded man who allows them to nurcase ihcir surgical responsi 
hility as time adyanees Hard \yorl and long hours ncconipan} tlieir tri 
umphaiit ad\anoement b uiuUuientals are well rooted and the pupil is not 
nlloyyed to adyniice yvitlioiit them Ilis appointment for senior resident is 
made uptu strict ruthless honesty If the school ctmtiuns good clinicians as 
well as teaeliirs then the ultimate m surgical training is reached He is 
tnpible dependable siriellj odlieros to an almost idealistic standard and 
will spuul linir upon hour attomplislimg tliese ideals Nothing is too much 
trouble for bim if that is necessary to baye llmigs right He is meticulous 
uses splendid judgment is a good teehiueian appraises the need of pre and 
potoieratiye treatnieiit logiealh keeps excellent ricords and is a great 
stimulation to those under him lie deHiiitely exhibits surgical poise has lost 
III (unfiision and erratic I lyyil hniunt of the uomcc is a groat Uimworker 
nil I !•» < fteu n ^reat leaclier 

He IS an inyeternte 'eirylier for siirgual knowledge and approaches all 
cisis nen til simplest yyith a disire an! attitude that lie not onh can but 
will leirn somotliini. fn m them He is He type of surgetii wjjo Iiyes fir 
sur^iry cyen y\itlunt ^reit tmaiieial gam He Ins fim m hi» work an 1 it is 
fun to work yyitli him Mistakes ar« honestly bared studied and y\a\s and 
means fir nonrepetitmii of tiem are planned V gnat many m the group 
art interested m cluneal rest arch are ahyaas eonsnlenng certain iieyy or phases 
ns an Irfril can e llett dila yyith intK il andysis and art honest enough 

intellectually to abaii Ion the project unless it proses to be a w ortln one Tbcir 
obseryatiins are the best 1-eyy are extrenith iiiterestel m animal expen 
mentation more or less as a hobby or a correlated aid to their clinical 
I regress Ties do not attempt new diflicuU procedures ytithout learning 
jriiieiplis in the laboratory first if possible \s a group they are gotnl 



slirgicil &n\nnts djstofcrrrs ami rcil foiitribirtor'i (if Ihe sur^icil foturf 
Tlie-o students are usiialh iiot ffoorl trirliers 

3 Prolific 11 rilrr — 1},^ students of (lie t\pt nIio sre pwlific writm iii 
elude some pood nxernpe snrpmns Uie, ten<] not to care so mueh for tk 
personal side of tfie work Imt rather to keep tlicir eje cocKed continuondv 
for the tiniisiinl the rare — sonietliin^ about nhieh thei can nnte a r^P'''' 
In this search for literarj aelneYoment thct experience episodes m surgfrv 
that iiltiinati h better their teeliiii(|tie and often suth chapnn their surgical 
jiidpment The^ are nil jm( lerale render> A fe« will become imprcssedfir® 
rencfiiip the Iiternttire and lieeimie dixertcd to the detnnient of their surgnal 
judpment Those feu are in tin projip who uill ilem in I9>D that tk 
Mporoiish supported an incormt proiidiire m I'm) ^fost of them are go 1 
speakers the\ are pood at pinniiiiip iiieetnips 'ind are pm d fricliers d 
one III ehnrpi of the student will insist fliit he (ncli correct facts 

4 Orffnnuer of SHigirnl lloiA — The pood or;.ani 7 er fipe n usaalK sstli 
founded in fiiudamentnl jinnnpl.s This Mirpieal department uill often col 
lect pood tenehinp ehnieims mid excellent reseirtlurs The puptl Atwon 
atratea a mixture of the tsto in/Iiieiiees The snrpcxin is ljhcl> to hue a loo 
limited cxpcrienee because of (ho oipimaers flair for diudmtr hts surgiwl 
depirtment into speenlties and snbspeeialti s an 1 the student his more 
Icnou ledpe m some eise proups tli in he d* es m others JIc is distmctlr iiimJ 
ful of statistics often alttrinp jndpmeni nliich coiihl li moiilJeclb^ knentWg* 
rttid common sense to such an extent that i poor proecdiire and unsound 
choice of action is pursued lie fuils to allow the exipencies of the jiidnidoal 
rise to 11(1 him in the choice C<mxei3«eh and sometunes with what 

to be bitter defensno stubbornnesH lie sehcls a phn bceiii'e the stilistics will 
reflect that plan s efilcieitei m n ) irpe proirn of i ases i et in i particular case 
n keen elmicil obsoncr could solve tJu problem because he applied his course 
to the individual patients nerds rntlur than to whit oupht to 1 apptu h\ 
itatistical propiiosticstioii On this else t ue|! Inlaneed less hiphlj trimed 
indisiclual will often offer the better soliition (leciuse he merely use:, his 
knowledge common sense ind desiie to pet the patient well This stirpeon 
thinks III terms of large groups nfhei tliin no indnidud patient He cm 
carry out orders well ami iv dejiemlibU \H correspondeiiip nid piper work 
are of the first Order Ueeords are mcticijlmtslv compounded ind filed Tung' 
nation and oripmalitj are not imonp liis assets md he theiefort seMom offers 
the bold courage and resourcefulness ucKssirv for tie develofmmt cf d's 
tuictlj new ideas lie is mislei of xns pixxcdnre whnli hi leirned m hi^ 
training period coiuerszng -ibiut it m alraist textbi ok diitmn For some 
nndetcrmmed reason he is more often m the <lnss of 1 nrd luck surgeois 
than his confreres 

5 Sledicnl Political Influence — bortunxtclj oiih a srrnll group of men 
with political influence is observed TJiev ire not pood dependable surgeons 
Their main fawU bos m tlicir attempts to woo their supervisor hv nouprofe* 

t extracurricular activities The^ ire masters at work delegation but 

s in a manner m which the creditable work accomplished is the concern 
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of tlie dele^'ator rather than the dekgatee Thej establish contacts easil}, but 
drop them just us proniptlj if considered unwortlis If gi\en the responsi 
bi!it\ of 1 nard or section tliev are contmuoush in trouble with important 
c\ini(-al in Uters but base eouMnced their associates and nurses that the poor 
results are ineMtable occurring in ill other sections luuulling siniihr condi 
tions Their oecasioml pursuit of the liter itnre is m the form of a search to 
fin 1 someone who at some time or place has put down on paper the unsuccess 
fill plan used in this iniident Hu finding of this literars antitpie is the ciuse 
of real jo> and full ntionalization of a mist ike Conseriucntlj this man 
neither improies nor can be expected to improit lie contacts all surgeons 
with bignanies ' ipiotps th« m \olummoiisl> Imt with great inacLiinci He 
IS undoubtedh the poorest of the group of iiiiiversiti traiiud men He is 
ilso dangerous TIils sur^-eon whin e\p»sod in Ills unhippj siirgicil career, 
seeks transfer and escape from scrutmizition but alwnis conMiicingli points 
out what tin orit,mil phee loses lu his ultimate deputure In tins gesture 
he usunlh attnets a small group of lonfederatcs who are ofttii either totallv 
iguoraut or are of the same tjpe Ills onl> forte is m his ahiUtv to delegate 
responsil iliti to others and ride to wliat he considers fame b\ tlieir efforts 
C Go<kI Chmcian and 0oo<l r<achtr^Th€ pnj lU of the tape of good 
I him nils and good teachers are the best m the gioup J lies lime bien trained 
hs a hro id minded muii who allows them to increase their surgical responsi 
bilita as time luhaincs Hard woric anl long hours accompany their tri 
mill haul adsanccnient Fund imcntals are well rooted and the pupil is not 
allowed to adaaiice witliaiit them His appointineiit for senior resident is 
made upin strict ruthless honest) II ilic scliwl contuns feood clinicians ns 
well as teachers tiun the ultimile m surgicil training is reaihed He is 
tspable dep ndable strieth adlures to an almost ideilislie standard and 
will spend hour upon hour nceoinplishmg these ideaK Nothing is loo much 
tnnble for him if tint is necessan to liaae things right He is meticulous 
uses sj Icndid judgment is a gool tcchni(.iau appraisis the need of pre and 
I ostoperatiio treatment logicalK keeps eacellent reiords and is a great 
slumilation to those under him lit defiiiiteh exhibits surgieil poise lias lost 
tin eonfusinn an! criatic iKwildornunt of the nonce is a gint teamworkir 
jiiid IS often a great teicher 

lie Is an iinetenite «cirthcr fir surgical knnwielgc and approaches nil 
casis e\in tl e simplest >\ith a desire and alt it u le that he not onli » an hut 
will learn 'onutliing fr» m them He is the tipe of surgeon who Ines for 
siir,.er\ tien without greit tinaneinl ^aiii He has fun m his work and it is 
fiiii to work with liiiii Mistakes are h nesth hired sliidied and wais and 
means for notirei etition of them art planned \ gnat matij in the group 
nr inimsted in eliiiKnl ns mh are alwass considering certain new* r phases 
ns an Irfm can .sillect data with cnticil ainhsis and arc honest enough 
iiitellectnalh to nl an Ion tin projcit unless it proses to I ( aworth) <ne Their 
ibservations are the best hew art extremelt interested in animal cxpcri 
mentation timrc or less as a hohba or a correlated aid to their clinical 
progress Thes do not attempt new difficult procedures without leaniing 
jrincijles in the lahoratorj first if possible \s a group thes are good 
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handlers of inen and 1 non how to pet the job done Tliej are aluajs search 
mg for that liftle added innncii\er to help the situation Their onlj’ fault lie» 
m their re</iec( for idcafisin tWien flic facilities are not really adequate their 
nrtistie pride is sonietiines injured to the point v here tbej are unable to lone 
tion In this tliej appear to lack resourcefulness Actually, the> arc ^eso^lrc^ 
ful hut their large pre\ious eipenetiee with good facilities Ins Iciideil to spol 
them and it is the compromise of tlicir ideals that frightens them Forts 
iinlch theri was not mneh of this because the Army surgical firihlies la 
spift of get it hazards w ere most oftiii adequate ami poo 1 

CttM(.S WITIIOIT UMVERsITl Till TrtLIllMI 
TJie second best group of Mirgeoits are fid to the puMit bv tie elmic^ 
without nnnersitj tjpe teaching In these the llnlsted resulenev ilif! Dot 
exist heeatrse the niatcrnl is nnmlj prnafe patients ft is rcfifared ht o 
fellowship or quite often the term * resideno ' is mcorreclN applied The 
period of training is shorter and the mass of mifernl often larger than m 
iht unnersitN clmie The trainees are allowed ser' little wirl or operaimp 
loom respoiisibilitj of Ihcir own The patients are disfinctlj not the trainee's 
Surgeon patient relations and adsaneeineni lu resjionsibilits of care can reach 
oub to II degm nthei than to e mpletioii ot these ^el\ <s^entl tl n iiiiretuents 
for the tliiirongli training of the surgeon The candid ite has ample opporluiu 
ties to ohser\e studj and do the simpler forms of the work on these patients 
and under excellent su|)er\istoii He is allowed to open and close wound' 
do dressings run the wnnl and ohsorse great numbers of eases Surgical 
pathology js well presented to him Jlut he does not hate the sole responsi 
hilitv of caro as the resident uinler the llaKtod resident system does 

Tins surgeon is different in tspe therefon because of the difference m 
the mo !e of teaching TJie caliber of the ciiididite is not the same as recourse 
to these clinics for training is often precipitated in the caiulidate's failure to 
secure an appointment of the flalsted tvp*^ Nilurally the unuersity elinic' 
will accept what they helicie to be the leri fop man JJut they cmaot aceonJ 
niodatc all Therefore this clinic rcecnes good men some of the top elas* 
hut not the uniformh JiigU caliber as of the umtcrsil^ clinic 

lie IS usually not a good techiiieim unless he has had a chance to perfect 
Ins technique by practice outside of the clinic Ihs judgment waveis is apt 
to he poor because of hasty decisions He is tlie mist dogmatic of the group o£ 
sounger surgeons obseryid Ue sainnfis wishes to earn' the flag of hi* 
parent clnwc hy insisting tint onh cert iin iiatJio Is can be employed even at 
a time when the pireiit- rluijc has shau Inin «J Ihr method /nr a new er more 
efficacious one He seems to call upon Ins memoty for what to do rather than 
the spontaneity of thought and action of the man trained hi ndianoing re 
nonsibdity He is aping good surgeons rather than siibeonseioush following 
u own indnidual surgical thoughts Cewilderment is boinetiincs seen hut 
' often all oierbahneed superior attitude dmes the man to prevent self 
. lenient of his failure to function as a matter of ingniiiefl surgical 
acknow etc -or, f,,. most detnmenfal to fns Orocress because it 
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sense o£ surgical confiaence Also it is detrimental to good surgical results 
II the duel his not hceu able to realize this attitude quicklj manj troubles 
ensue On the other Innd this man improies more than an\ and once past 
his defensive superior, hluffliig attitude qmc! Ij becomes one of the best 
surgeons of the group if allowed responsibility under a chief with a syropa 
thetic understanding Ue then perecnes the fun of surgery and becomes lery 
useful lie iieicr heenmes quite as dependable as the university tJTc. but 
approaches it eloscly , depending upon the integrities of the indn idual These 
men are interested mainly in statistical clinical research, seldom in animal 
exj erimcntation Their imagination and originality are lacking 

They are opportunists in that once a new surgical fad appears they are 
tlic first to sen‘-c it and take it up mth great enthusiasm Although boasting 
and impression stamping are common among university trained men mth 14 
hit of temerity Ihev are boldly broadcast by the clinic man in an attempt to 
seal Ills surgical presence as one of approval Diagnostically, he is not good 
unless one of the conditions studied as pets in liis parent dime is at hand 
During tlic war at first his emergency experience was rather hectic and pre 
sumahiy new to him but he learned this aspect quickly and m a short time 
did it well He was the most difficult surgeon to teach the sane approach to 
till, piohlcm of dibndement lie understood the later rcconstructisc phases 
better lie tends to minimize the importance of meticulous surgical technique 
and frequently is very conscious of the time consumed m an operation lie 
often decries the fact that it would take a good surgeon one hour to do a 
procedure that he was accustomed to observe being done m one half hour and 
hclievcs therefore that the dovrer operator was not a good one He is 
definitely rougher lu handling tissues than the university man and as a young 
surgeon is somclimes not wiUiug or able to adynsl himself to the more gentle 
wav He is n great medical society meeting man a good builder of contacts, 
and has instinct to spread gospel the contents of which are not cleat m his 
own mind Beneath the crust these arc good surgeons and from observations 
of their progress in these various institutions one can easily become convinced 
that if It were possible to add the Iasi two yean of any good Ilalsted residency 
training to the clime training presently m vogue the good men of this group 
would be top notch in quahtv Also u can he safelv stated that a good many 
of these men left the Army much better surgeons than upon tlicir induction 

GCNEPVI. IBVCnci StBGtOSS 

Little need he said of the group of general practice surgeons because as 
a rnle the members Invc had no formal training or, if so there was no uni 
forraiiy to the training and it was obtained in a short period with rotating 
lutemsbip prtceptor.hip or apprenticeship They are not good surgeons but 
an occasional well balanced man is observed tcry few of course were sent to 
general hospitals for worl in surgerv ‘?ome of them arc fair “appendix 
hemn ’ Ivpes of surgeons most of whom emplov antiquated rough methods 
Thev demonstrate great respect for the attending danger of surgery and are 
not anxious to assume responsibility bevond their experience A fair number 
arc m the older age group and are either fixed m their surgical ways or 
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rosi^'ncdlv u eLj)t tlipir rofc as surgeons for «nl\ minor toiiilitions fur w! uli 
the? Jint n rtpcrfoirt of pnardiirts tfiat fJip\ use aiifot aticafJr 

but m \\}ii< b px|ieri(iK( li »s taii/lit tli«ni to biisr imj'btit failli Tliev ob 
tin more (lif[)(.u!t sur/u il work in tiu institution \tr\ iiiiuli as thij wo ill b 
mtistutii spot lint II iiinl olmoiish do not plin to nttempt it on tlieir return to 
tlieii eomiuiimtics flii^ I iiow little nboiit sijrpit/il iln^’iiosis ujestliesm or 
surga il ltt.hin(|iic \ few nltis of jire niul p<*s1opernti\e care ire ti'efuIlT 
obtaiiHtl from tlicin It is iu>| so diflaiilt to Irudi tluso men tin probbo ot 
(Ulirult Hunt possibh Itemst. ll»> k iIito its um in tbeir prnctiec One or 
two men lin\*. soiviil tr'iiniiiK in institutions foHowni" tlie wir These *ro 
tfie poorest siufreons of tfie jrronp md iniiiiot be ilepeiiiled upon for siirfi el 
resjinnsibilits in iin\ otlur than tninrr eonditions Actuiill\ a preit niinber 
•>f lliese arc "ciuril pr » titioners who do a little siirgcn on the side If tbe 
few obstrstd arc iin tiuliealion of the snrpioal saliie of these men one nni t 
< out ImU ill it tla metlio N of trimm" in prodin lU" tlieni ire ile nleib' inferior 
iiitl it possible sIk iih] lx *ibindoiieil 


serrisi tits 

Simt HiiKteil s liim oMispeiinliration has enteriil the picture of e'lr 
trn lilruhiji^ mil Its iiitlweni e Is now bein/ refh<teit m (he pupils J'lrnierl' 
thi willlnown surpu il si>e<.mlias nimeh peintoiirinars enr nose 
throat i\e mthopcilas md puieeolo^t esisled with liberti nlloention of 
of tlieir simpler i ises throughout the sj e< lalti desi^iuittd as general sur^'erT 
Tod ij llu pacotihohmr his iiuieiseil «t the espeiist ot tenoiil snrgorv wnb 
then Is 1 Mitual dibinnm in niteniplmg to organize tlie peihgogic course of 
the well bihneed general surgeon I xtiintmn of the geiurid siiigeon must 
follow if tills trend imieises set ol>\iousb the commimitj neeil of the gru 
enl surgeon will remim for iiuin decades at least Depending upon 
medic'll sthwo) neurosiirgeri ehest siirgen laseular reetij abdoiniinl held 
Tud neck innlignaiiei sympathetic nersons system surgery and probabir 
others Inve appe ired to confound the amis ot the suigical teaelier In fir 
former group of spec i iHies if is i mitfer of rotation of the men through the 
speeialtj ns assistant residents to t.oin at least a fluid imentnl Knoi'ledge of 
then di ignostu and operatiye features Tins appears to be sound and allows 
the general surgeon enterinsr eommumties not BtnfTcd by these specialists to 
function at kast snfth mil jtidiiinisly m the most ronimon londitioiis seen 
'Tliej of course are not ns yycll rinalifieil as the speeially resident but it 
the most feasible noUition to the probleiii Not nil Ikiisted residencies permit 
this desii able rotation and the pupils haye i yerj narrow range of operabdit' 
Indeed Mime of the obseiyations border on the ridiculous If the i>reseiit 
sueciabzation piogram gnus mimentom the rulieidoiis state will certainly be 
' satisfactonli 


e well trained 

nahle of doing nujoi acKiuuimu ji i,e cures uoesu c, iruoiv what fl 
man caP means lie understands total gastric 

sprained an v poorU informed about fissure and fistula in aiio 

resection problems 
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hcmorrhoi.ls or pilomdal sinus He dois not know Colics’ fu.turc ixcept h} 
name A eompoiind fracture cannot be treated bj anjone except .an ortho 
pedist. jet the Armv depended larRelj upon general surgeons for the great 
bulk of'its orthopedic ssork The uork nas xerj well done in the Anin The 
specialist does not know the fundamental phjsieal dmgnostic inancuiers of 
the shoulder, ankle, elbow, wrist, knee bip, or back jet the patient must con 
Mill him fretiuentlj for .ndiice alwut these regions I I.ntfoct is a foreign 
subject Oood abdominal surgobns are obserxed who do not understand how 
to do a decent pehic cxanuintion, ami must call tlie gvnecologist to reinoie 
an osanan cjst instead of an appendix producing the simptoms m the right 
lower quadrant The gjnccologist must call a sll^geon if lie iindiertmth m 
jnres a bowel because he is not capable of ils repair The general surgeon 
must not follow a brain mjiirj for the signs of increased intr.icranial pressure 
because the ncurosurgenn instead of teaching the pupil to u«e the not loo 
(lifTiciilt methods of ohserxatiou with sense has frightened the surgeou to the 
point of feeling inadequate, and the patient suffers bt cause tlicre is often no 
neurosurgeon available Tlic indications and technique of diagnostit and 
therapeutic burr holes are simple enough to be comnionh usid hv nnj well 
trained general surgeon Tension pneuinoihornx iicatment should he under 
loiitrol in everj general surgmns mind Tliorn<«(ouiv and thiseil nspiration 
(Irninage inu't be used b\ the gciural surgeon bei.iu'c of the p.nieiti and 
poor allocation of thoracic talent Amputation of an cxlreuiitv is a source of 
amusing controversy The general surgeon mav .impntatc it foi severe mfec 
turn or traumatic mangling, but the orthopedist oilierw ise believes it to he in 
Ins domnn Consequently amputation w not well understood hv either 
surgeon or orthopedist The ortliope^list in iinnj inst iiiees ni militnrv lift 
dclegaloil the problems of amputation to gener.il surgeons, then returned to 
tivilnii life to denounce the general suigeon’s mtcftst in the subject Tlu 
oncologist desires all tumors in In*, scttioii ami offers to rotate surgeons 
through his subject hut there arc ^o iiniiv xpctiil sections that the period of 
tinic must be rclativclv short if men are to rotate througli all specialties Some 
of these so called “cancer surgeons" observed know the problem of melanoma 
well but slate that a radical opiration for camxi of the broa-st can ho done 
without bothering the pectoralis minor muscle, and their idea of radical 
surgerx is renlh a minor procedure compared to the radical ntneer sur"cr\ 
of the well trniiud g<ncr-il Mirgeon The ennecr specialist cuts truimpliaiilh 
across ueopUsm, the good getiernl surgeon tbiiiks he has failed miscr.ibh if 
he dots «o The cancer spoiilist works under the impression that lie will 
reinoxe all he can with ease and dcstroj the renvavning neoplastu dist nse with 
nulntinn although the particular tvi»e of neoplasm might not he aim mhle to 
radiation according to the best stamlards of r.vdwthcrnpists 

There are other exnmphs but nothing is gaiueil bx xompilntioii Tins <lis 
course does not deal with the present .onln.xersv of ovcrspeeinh? wion Itwl 
the prcMoiish nuntioncd f.uts <il»serve«l In vxtirhing with these men .irc 
examples of the dangers existing m the niodeni teat hiiig program for general 
surgems The section tramiiig although excelKnl it maj bo m tlie short time 
iivnilaltle, produces foxcral detrimental aspects to the teaching of surgery 
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1 The resident js ire of the fnct tlidt none of the spfciali'ts proh^ms 
\\ ill be admitted to Ins n ards Therefore the student resident is ml be 1 of the 
opportiinifv to deieJo/) JiimseJf i}npno9ticaii} as nelJ as if some of sU yeneral 
surgical problems sre alloircd liis e*l si r\ itioii find studj 

2 'Wlieii he returns to the geneni surgical section for fl c final niontlis he 
sees no (rsumntic head nr extreraitj conditiouN no chest conditions no pen 
vascular conditions no tumors etc and afcordin;’lv ceases to stulr and 
think about these conditions In a shent ptriol his unfainiliaritt with s me 
of these subjects results m lassitude inerti t iiul eientml abnlishroent fro® 
his mind man^ conditions in ivhicli hi should be «cll drilled In other Mork 
nc teich linn intcnsiseh in the sections sn tint he ms> return to general 
sjirgeri and forget them 

3 Some of the sjk(.i»I|\ tcschers hue so impressed the roUn„ resident 
with the magnitude < f lus subject tbit the sfciUnt Icsaes the siclion \ itl an 
ittitiide «if nwe rcsjieet idmiritioii f i lis ftschei and regret that he the 
stulent iiiiuiot reslh learn sometliiiig worth while sbeut the srcuialts H** 
attitude is witlifut question responsible foi the subsef(iicnt fright nnd ‘ ha d 
off ’joluj of the I esidcnt surgeon 

^icsc comments are not (o be «on«trtK 1 is derogifor> fir the d 'tioi 
ment of specialties m surgers If teaching is n >t s pirt of the iiistitntioft s 
program it Jiffle matters Tiit if teiehmg is ’ittcinpted and j rofessed it 
well appear that a lejuggliiig of onr specnltc sihedule to some extent it least 
isnecessarj if it is hoped f« gndusie well tnmed surgeons T)ie proWem is n 
serious one demanding current consideration 

T WCNT M\ rOJRPS 

file rcc tuitiou of the 1 oaid teitific ite is cert tails soiml de«irabli Jnl 
jf continue 1 fiee of jiclifieil innipulation will uiuloubteillj better tic sir 
gieal popul ition throughout the laud Its effe fs w ill 1 c of inestimable s 
But It has added one serious blow to tin pliilos pJiicsl attitude of iiaiij mei 
who are •seeking training in sur^eri Ihe 1 istoi ic »1 episo let. of men perfoim 
mg feats ol self denial and sii rifite who in tlie pre Loar 1 er i w oiiM undergo 
hardships to ti iiii themsehes propeth in this laiigerous form of theiaj) are 
numerous Tl ej realized that theic as no rosj p ith to a tti=facfnr\ dc'clop 
ment of surgical diagnostic ind technical ill Surgeons sie p t born today 
they aie made bj hard worl stndi md repetition of technical and all other 
phases of surger> until the 3 0ung student blossoms as a man ot surgical 
poise with the knowledge expeiieiice ani si ill to substantiate this desirel 
state 

Tic difference betwmj the eailj trainee ait I a girat onwhei of them fo 
day js great In the Arin> hospitals Luge numbeis of men sought aid niidei 
the guise of training when actually it was later found that thej were aecumu 
latiu" ftme and perhaps some knowledge toward my Board The unnerhit} 

1 es and Board recognized Veterana hdmuiistiation hospitals are besieged 
^ th stacks of apphcatioi s from candidates for residencies Many frankly 
a matters of furtl er training m \nnj military hospitals After inter 
diseusse ^ hundred of them the distasteful truth reveals ti e fact that 



IJOWi-IiN Oli-'LKV tTlONS Oh SUIOitU TI{\INlS(. 

the man ^^lIo renlb desires trainmR is a rants Those interMesied are not 
neee^^nnlj the lou men >n the class but are ra the top third of tlie class from 
the best medical school^ m our coiintrs The frequent response to the quen 
of purpose of application is “I want mj Boards ” “I need two more jears 
for ms Boards ” “The Board tells me I base to base two >ears and six 
months” etc— and one gains the impression that the majorits mean just 
that Probabb the mnuence of tbe Board is e-stremelj pood because without 
It these men could adopt the age old adage that “I base a medical diplomu 
and license which gi\e me the right to operate too ” The sad implication 
exists in the fact that these men do not seek a position to tram themsehes 
uell and do not realize that if good training is obtained their Board certificates 
A\ill Siireb follow They applj for the Board and not for the training Their 
actions justifs these comments Other obsersers maj state that this attitude 
IS forced upon the men m tht postwar euiifusioii This is not true because 
the jouiig».r \riin Specialized rraimiig Program applitmt demonstrates tin 
attitude 111 the s ime in inner ns his war torn f.ur„'iealb frustrated preileiessors 
Thest ex iniples tend to demonstrate these poinU 

1 The man is unwilling to obserse stiidj nnd work on cases claj and 
night if tint is lucesssra He does not want to be bothered with what he can 
learn at night and Iceb quite satisfied with dnmiaV opportunity onl\ lie is 
approaching mentalb the forti hour wa.ek for learning Jle aaas he bus 
finished work it 5 00 i m — insteid he h definiteb “tlirough” at 5 00 P5i 
anil thin! s little about surgen and its problems until the next dai unless 
driven to it 

2 He feels no inadoqiney or chagrin about missing a diagnosis nti opera 
tive iiidicition an important operation or follow up studv because of lits 
inertia or apparent disinterest 

3 Hi belic\i.s It 11 iimieoessars for him to observe a siik pitient loii 
tiiniinislv or to perform lalwratorv tests except those required or propvrlv 
to csainmo idivsieillv a condition for which he depends upon the 1 ihontorj 
X rav cxuinuialion or othir device to clirifv the iliagiiosis and tell him the 
proper procedure He ilemonstratis no alarm when he fails to solve lo"ica11\ 
a problem because tint problem riquirtd the wtilizitioii of his knowledge 
skill oxpeneiue and eommoii sense rither than a test tube method He 
adopts the attitude that if he missed the point in the case that incvitahlj h 11 
others would miss the point and doc*, not recognize the worthiness and skill 
required bv tlu one who solves it for luni The correct solution in the h vnds 

r the seund surgeon l-ecomes a mitter of luck He does not recognize tin 
fact that the power of observation lias clanfied imiiv problems and dors not 
ittempt to I ibor to bett« r his power of ohserv ation 

4 lie „ ll,oroiiKi.I> coniiiiccl Hot lie i.houM Irnrn llie subject m » muib 
sliottor I frio.1 ol time n.i.l «n„ld not Iinccr lorfcr in trainini; if tlie board 
did not demand it 

5 A smaller group foil tint to Iiaru operative teiliniqne is all that is 
necessar' for a surgunl eduentioii 

G He is not developing as keen a sense of responsibility n, the care of Ins 
patients as Ins predecessors 






7 le IS cagpr to he S|moii feil khowii ino«ips anil Ruen lectures Bn^dors 
not admit m Ins mi ntnl ntt n*Iv that th«^^ are onlr Riudes to (he orrodio 
nsraitinR hiin for helf ad\aiie« ment in tin outpatient clime the warJ and the 
opcntinp room 

f Last iic svis/iPs to cnrrj tlic irnntle of Rcitior stirpical resident TnthMt 
dcsclopinp hirnsi If in n \\r\ (o justify tin iiiidertil inp of that responsiMts 
^ ife IS trainuip himself to piss n Ponrd nther tlian lire most saceesful 
sifisfnction of tmniinp iiims«if to )>(• flu best Mirirpon he ran mike out of 
himself 

Tliese attitudes arc of course not applieibb to nil residents fortunattlv 
hut thej are ohsersitioiw tlmt nn reil too numerous and arc eontapious 
A grent mam men of this caliber piss the Itoirds because rccopnizm? thur 
d(./leiencies tlicj studv nr(Iuoiis]\ and nsvinbtc a grent mass of facts whi k 
arc useful iii pissiuR nil CTiimiiiation but this knossIcilRC is short InedW 
cause it IS not a psrt of the man but r itinr a h \ ir for Bo ml passing ItK 
also a matter of frc«inerit obseriatioii to notice thnt the well trained sorgecB 
smII often not cram fop a Itoard cximiii itum hctniise he hnosss be deserres ibt 
certificate mid occnsiouith fails ubore sonscrsdi the poorlr trained mb 
snll pKs without ns nmilt proportional fiilnre 


COsCTlsiox 

\n nmlssis of thesi oliserMiiyns ciiiiiot <lc/iuiteh point to a corrwtiou 

0 whnt mas he lachingr m our Mirgical teiehni/ It siiRf,ests 

1 That 111 certiiu lustitntions oiir tcKlmig prowess pained m momentum 
tuirinp the pioneer dij s of (h. UiJsP d rcs.dciit sv stem 

- That tins ctlicient ststem of icichinp pained wtile'prcnd adoption and 
jirodticed a proot mimher of well irnind snrpeous 

3 That prent sarjation of the method exists jii the teaelmip poluies of tht 
institutions pro/essiiiR its use 

4 II It pupils from these sihools m the great expiriment of work ob- 
sersed m otir \rmi nn.l \cteriiis Ilospitils demmistrite virxinp deprees of 
siirpieal i.roficienc> whnb tiosej, pimllel the teKhinp merits of the parent 
scliool 

5 IJiat tnimiiR m oiir laipe noniiimeisits cluucs js escelleiit to a cer 
tuiti period of desclopment of Hu snr^rr,,, ,.„t Udes the ■uhauomg re^ponM 
iiilitt to uiutild the tinished sur^uon 

G That preceptorship an f appuiitieeship are not prodiiciup good sur 
peons 

7 That os erspeii ihzition has detnmentiltj altered the training of a well 
balanced general surgeon 

8 That the Board eert.Ocite ,ltho„Bl, def,„iel> mpr„r,„s ,he tt.ndard 

of swsicil prictittotiera i, mktio.wnjh detr„»en(allj inlltiencii.e the 

attitude of men iinderguinp surgical training 



1 \OLIjTION of TRt VrMLM OF CVFIUjARI 11LM\^GI0MAS 
OF TRL F VCL ITII FLKTIIER OUSEU\ VTION 0\ THE 
^ ALUE OF C SMOUI LAGl.. B\ I’LRMANEM 
PIGMFNT INJECTION (TVTTOOING) 

IlErBlUT CoN\\« All) ISFtt Aork N a 
(Fr ni (kf Dfft’Umfnl of SufOtrg of Thf \« 1 orl. / 7 o«f lal a I 
rorn^H 7 i> «rM«f J HeJ al Colteoe) 

T in siKussful ollitcrjtioH of cipillan lieiii'insioma'i of llu fict lon^ his 
present 1 \ \ (ln\lense to \lu n\e<l« professum The viriahli popuIdnt\ of 
th« iiurinl treatments of the lonscMitue t\pe is mute CMiItnic that none of 
these ha\e I eon iiwanled re/iiHiK hv stieecss TJie f let tint capilhrj he 
man^iom is <lo not umlerKo nmluiidnt < hinge scer s to jncreisc tlie thera] eiitie 
clnllciigc piesentul In the uaf »itimit« weiiti of the birthmark Conscr\ali\e 
methoila of treatini-nt hive been Oireeled at the destnielion o! the ksion tts 
ohlitentioii bv filirosis of the ihuuclanl eapilhncs resulcnt m llic derma or jn 
the stiUUrtnal tissues Vmotig such metUoiU of treatment are the follow iiu 
elcitrolosiecatioM cautenzition distane*. ipphcatioii of nltnviolct light carl m 
dioxide snow liquid air i.nipunetiire elcetrolvsis Kronnxer tlicra])t \riv 
thenp and radium tlurapv ’siiue such treatments itiiist h applud to tlie 
Ksicn tliroiigh the OMiliuig skm it is eis\ to umUrstaiid wlij scarrin,t tin 
result ol injurs to or destruetioii of the skm follows so often This ohjecti ui 
nls) Is rilcvant to the siirgicil attml upon the lesion for it is not possible to 
exeisi. these capUan heman^umas without vicrifiec of the ovethmg skin 

Mv exj criciice m the niiucm«.iit of | itniits with portwino stains (oters 
i I oriod of Iwcht Sells during wlmh these | ntients hasc been obsersed m tlie 
I hstic surgerj clinic of The Ness Aork llos| ital The large number of j atienls 
who gast historj of a scries of treatments of the eonsonatne tjpc as listed in 
tie pTveetlina paragraph and whose lesions either had not been effaced or had 
liein rcplaied ithenpcuticalls ) In a scar more serionslv disfiguring than the 
orumi! 1 Sion Ud me at fiist to the suigu il excision of eij dlarv lainan^iomas 
Xihnnees in th teelini jiic of tissue shifliiie and grafting seemcil to offer 
lirtmise Ilowcser tin re; I uiimiit of a lirge saseular h-sion of tl i derma 
with a fm grift <f >1 in fiih 1 to | mvide tin | itienl with the i leal result for 
oficn the i.raft ajpeired as i faml Mtniish no Its> notifnllo than the {>ort 
wiiu St nil In recent viats there his lioew i trend nwaj from the use of hrgt 
fret grafts the advaneement of fuial an I cervical skin in several siiceesstve 
<)|s rations l*oing tmphivtsl m its steil For smaller lesioas the adv inttnient 
< f n gi >11 il fl ips Is 111 al 111 the excision of the larger lisions usmlh it is n i 
es-sarv to eiiiph.v m all free grafts to siirfne residinl defects alwut the eteli Is 
or mouth However Muall t rifts of switall msUhing ei Inr nn\ lie.ltamii 
reiilih from ivNtauneiilnr areas Hk euhjs or the sitpraeluieiihr in is Th< r. 

1 .« l«n r.wnt niolii.tion ot inton-.t m another coneenitne niotlicl ot man 
nginunt nan fit tattooing or the injection of i>ermanent nisoliil le | igmenLs 
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into the dcma o\erlMn" the cJpiUao lifminRiomo The tise of this permarent 
cnmoiiflagc for jiort s\mo stim% the otih ohjectioniible feature of which is tbeir 
lolor, was suggested first m 1S15 hj Pauli* In 19-lC, Brown, Cannon and 
JIcDowclP reactivated iiiteusl m the use of this treatnent for capillary he 
mntiRionns and in 1947 Docktor and 1* reywrUsl scs en cases in which the trea* 
inent had sucoes-sfiillj disguised the color of these lesions The manascraent 
of twents eight cases up to the pre^ut tunc has not dampened enlhusiasni for 
the tattoo treatment IIo\\t\er, evpenence hns been gained which indicates 
that pot nil port wine slams respond cquills ns 'veil to their camoufla-’e b 
tattoo The reason for this Iks in tlu^ basic difference lU tlic pathology of the 
lesions Andrews* cl'issifie<l capillarj hemangiomas as (a) subcpidcnnal tlnw 
m which the nhnoninl enpdJirH-s 1« under the epidemus tn the subpipiliaty 
rone of the skin , (b) deniial, those m which the abnormal espillancs are iliicflv 
m the midcutis, and (e) sulKlermal those in which the abiiomial eapillanc' 
are m the subeutaneou-s tissue suhadjacenl to the demn Since the inert r'" 
iiients used m tattooing niusi Iw ihposileil in (he derma if they arc to remam 
liemianenth it is ajiparent tint thi» enn l>c ncconiplishcil with esse in the «nV 
<lennal variet\ of port wme stoiii, ctTectireh though less easily in the (hmnl 
\aricty, siul not at nil cffectmls m the sul»cpideniiil tspc It i« this sariation 
m location of the nliiiominl tipilhries which lesounfs for the ditterences in 


response of port wine stains to esmoufloge h' tattoo 

Since etpenenoc m the mnnagcnient of port wine stains in the plastic sur 
gery clinic of The Now York Hospital has csohed oceording to a pattern which 
parallels the evolution of treatment of these lesions four illustrative cases haic 
been selected for report herein These arc evompics of (al excision of the port 
wine stain and rcplscemcnt In free ssholo (inckness graft of sfun (b) gradual 
partial excision with adi nneement of skin of the face and neck and wolh nw 


of free whole thickness skin graft to replsee residual lesion, (e) partial excisioa 
and advancement of skin of (he fare or neck with tattooing of rcsidinl I? 


mangiotna and (d) the cnmouflnge of the entire lesion In tottooiiig 


CASE ferpOBTS 


FxcyS\on of Port IT me Siam anj Sfptoeermmt 6y Frte irUafe Craft of 4*11" 


Case I (P> 1 IIo«p Jvo 2'*“002) — P « 20^c"ro1iJ prl prr“entcj herself tor 

went in Fehniary J9S9 The lesion ws# the dermal type of cipillary hemangioma and It 
extenled irregulirlj over an area of tie left cheek and loft ujper lip measuring 3 

cm (Fig 1 A) Six radium trcatmeols had lieen giTca at another lOstitotioD SIX rears eort'i’i 

There liad 1 een no improrenient »n the appearance of the lesirn follomng tJij« freflfment A1 
operation on Fch 2- 1933, ll « lesion na» evei<el and a pntlemel nhote thickne'S praft ®t 
skin cut from the lateral abdominxl region nxs "pplied The graft ims a sin-eess hot its 
failure to roatch tie color of the skin of lie face left tic patient with n deforroitv no more 
desirable than the origiaat port wine Main fFig 1 /) The patient fouoJ it aeces.srr tn 
> , f. innir. «. -- T». . t > t. appeiratire of thegra/j 

f skin grafts bv permanent pigment 
treatment* fle«hcolorpl tint* were 


tnvtuutu , color of tb 

aery well- Still, the “patched” appearance of the face left the re-alt 
ideal (Fig 1, C) 


skin of ll e fa**' 
me \hat short of 
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into the dcima ovcrljiiig the rnpiKar) fiitnangioma The use of this jiermanent 
cnmoiifiTgc for port wine stiiins the onlj ohjccfionaUe featuic of which is their 
color, was suggested /list m lh3i by Pauli* In 194G Brown Cannon and 
JIcDowdl* rcaetinted interest in the use of this treatment for eapillary he 
mniigiomas and m 1947 Bocktor and I* reported sesen eases in winch the treat 
nient had successfully disgmscd the color of these lesions The management 
of twmtj ei^ht cases up to the present time has not dampened cnfliustasm for 
the tattoo treatment IIowe\er, experience has been gamed which indicates 
that not all port wine stains iispond equally as well to their camouflage Ir 
littoo The reason for this lies in the basic diffcience in tlic patholog) of the 
lesions Andrews* classified eapillnn licniangiomas as (a) siibcpideniial tlose 
in which the abnormal cnpilhiics lie under the epidermis m the subpapillarj 
7one of tl c skin (b) dermal those m which the abnormal capillaries nic cl icfl\ 
in the inidciitis nud fc) suImIidua) those in which the abnonnal eapillarics 
are in the siil cutaneous tissue subuljaecnt (o (ho deimia Since the incit pi ' 
nients used m tattooing must Ic dciosilwl m llic derma if thei arc to remain 
j eniiaiiciitU it is apparent that this can 1 c accomplished with ease m (I c sul»- 
demnl aancta of port win*, slam cffcctiieh though less cisil> m the deninl 
xaiieta, and not at all effeotisch in the siibcpidcmial IJTC I* aariati n 
in location of the abuomial capillaries which accounts for the diffcrtnees in 
response of port wine stains to camouflage b' tatpxi 

Since experience in the nnnagement of porlwine slams in the plastic site 
gerj clmic of The ^ew \ork Ilospitol lias ciolie*! according to a pattern which 
parallels the evolution of treatment of these lesions four illustiatiio eases hase 
been selected for report herein These arc examj les of (a) excision of the port 
wine stain and replacement b\ free whole Ihiclmcss graft of si m (b) gradual 
partial excision with advancement of si m of the face and neci and with use 
of /nr<? whole thickness skin graft to replace rcsiilaal lesion (c) partial evcisjon 
and advancement of skin of tic face or neck with tattooing of residual he 
mangioma and (d) tl e camourtageof the tnUrc lesion bv tattooing 


eXSE BETOBTS 


Frcifion of Fort ITinc SMia <i"il reptarement Sy Free Whole fA clneu Craft of SA n 
Case 1 (N a IIosp Ao 22 00") — P *• a 20 jear oW girl preicnteJ I ersolf for treat 
ment m Febmarj" 1939 Tho les on wns tt e dermal type of tap Harp hemsDjion a and t 
eaten let irregilatlj over an area of tie left el eel. and left upper 1 p mens r ng a by 
cm (Fig I -d) Six radium treatments I ad been e ven at another mst tut on « X venrs cnrl er 
Tbcre 1 ad 1 een no ndproveinent sn the appenranee of the les on following tl s treitment At 
ooerat on on Feb 2" 1939 the les on » ns exc seil and a patterned w! ole thicl ness graft of 
.km cut from the lateral aldoin nat reg on was appted Tie graft uns a sieecs but ts 
1. tl e .k n nf tl e f« e I ft the rat enf w th n lefnrn ty DO u ore 


on th 3 pat ent was recalle.! to tfte Ci n c In i o irein ini 
irerd into the derma of the graft fo that it matehej He coloi 
ie wil Ptili ‘h" ‘ appsoranre of tie face left the 

ideal (Fig J C) 


nt p gmenl 
of the sk a of (be face 
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CQN\\A\ TATTOOING TOR CAPILLARY HEMANGIOMAS 
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rorttiil Fictsion of Dermal Captllarji Jlemanfftoma of the CheeX TTilA Adiancement of the 
Slin of the Face and Camovfiage of Eendvdl Demangtoma ly Tattooing 
Case 3 (N 1 lIo«p Xo 4602 jO) — C F, a 16 year old girl, presented a capillary 
hemangioma of the left check of the dermal type (Fig 3, M) At operation in Pecember, 
1946, all of the lesion with the exception of a small area on the upper lip, medial to the 
nasolabial line, was excised The akin of the cheek wn« undercut widelj and advanced 
to a line of suture which was placed exactly m the nasolabial line (Fig 3, B) Further 
excision uifh primary suture might have endangered full function of the lips The residual 
hemangioma was camouflaged by tattooing (Fig 3, C) The inert pigments blende-l welt 
with the adjacent skin an 1 tl e result waa ilcal 

Icrnmncst Camoufage of Large <:ub;>rm<il CofiHary /fewinnoiomn of the Cheel, Ltps, 
«nl Ntfl by Tattoo 

Cas> 4 (N k Unsp No J8J788> — 11 M, a woman 27 jears of age, presented an 
extensile port wine stain of the subdermal ivp* over tie left cheek, chin, and neck (Fig 
i A) It was treated bj the injection of inert pigments (tattooing) into the derma over 
Ijing the Usion This leemn, the surface area of which was seventeen square inches was 
satisfnetorilj camouflxged in nine trentments given at two to three week intervals (Fig 
4, It) The treatments were given without anesthesia Pigments injected were white mixed 
with verv small amounts of green an I brown The tattoo treaiment was espectallv 
a laptahle to this sublermnl tvpe of port wine stain 



email n'e<:t s which 
hemanxIoriM^ (t’Vnrri Coni 


TK IlNlqtE 

Tlie technique of iiitravlenml injection of insoluble pifrmciifs (tattooing) 
for permanent camoufligo of i>orl wine stami follows The nroi to be injeetei) 
IS washeil with soap ntwl water pamtevl ’Mth aqmviviH 'wkition ol merthiolalc, 
ami (Imped with sterile towels Instninionts ninl pigments are sterilized The 
leelinieian wears sterile rublior glotos The area should lie free from infection 
It Ins Wen found expedient to qsc thi standard electromagnetic device to which 
nrc ottnd.rf This is dionii in Fu- j Will, slenlc irattr thn piE 
imm, are misisl into a Ihirh pa,„ „l„ch » pirhi.l ,hc cui, of ,ha nee, lie 

holder when the needles arc withdrawn into its shaft The current which 
eaiisea ra|>,d oie,ll«,i„n o£ Ihe neeill,-, „o|nir,tcil l„ n foot eonlrol The nreille, 
are inserteil inlo the ihiii at an anple of nppinxiimlelj CO ileKn.-s so that the 
piEimnt 11,11 in, retell oUiqml, .l„,th, in ,he ilemia The l«L„e 
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Cral i il Fart il frcusio i of Large 1 ort u ae Sfa a If tIA A h mtnl of Sltn of the ha e 
itnJ t^c Vs if Srnatl tree tt tote th tiKerr Crafts I Pei lace Fes Jml Lrsion 

CASe 2 (N 'i Ho«p Nn JjI'S ) — M p a 20}par oM pirl prcsenteJ lh« api>earaiic« 
shonn in } g 2 I The Jei on a hrRe capilltrjr hcmangiona of the sulej Jennal t>pe 

o\er the r ght che k lower lyeM mJo of II e no** and Ihe aj per 1 j On July 31 1916 first 
atago gradual pnrt al excision i\as done Vpproaimalcly 25 cm of tranaierae measuremeot 
of the lei on was excised ‘'kjn of II e cheek t>as iiideir undercut and a it nneed med altr 
The extent of tl c exci« on ii at own in Fig S P Tl s pi otograpl nui taken after th a hrsl 
operation On ^e; t "o lOir aeeond atagt grsdaat partial exe s on was done The central 
thirl of tie les on i as excised nid i fter mde ii lereatting of fncinl nnl ceriical sk n 
the lateral cutaneous uargii vras ai{rox matel to the «kin of the 'ide of the nose On 
Fee 4 1916 tl e re* lual hemang ooia of Ihe ri") I loner ejeli 1 and the lateral aspect of 
the no«e were exci»el Tl ei were re|l eel |v u nloleth ekne** graft neasuring 4 cm 
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Fart (it ?TCi*i07i of Dermal CapiUary lleauntjionut of Ute CAfrt TTUA Adiancement of the 
5iin of the Face and Camonfiaffe of Eemduat Hemangioma ly Tattooing 
Case 3 (^ 1 llotp ^o 4602o0) — C P, a 16 year old girl, pre-ented a capillary 
hemangioma of the left chcel^ of the dermal type (Fig 3, J) At opcrntioa in December, 
1916, all of the le«ion with the caeeption of a amall area on the upper lip, medial to the 
nasolabial line, was ereised The skin of tie eheeU. was undercut widelv and advanced 
to a line of suture wl ich was placed exactly in the nasolabial line (Fig 3, D) Further 
eTCi«ion with primary suture might have endangered full function of the lips The residual 
hemangioma was camouflaged by taitooing (F»g 3, C) The inert pigroenta blended well 
w ith tlie a Ijacent skin an 1 tl e result was i leal 

Fcnnanent Camouflage of large ‘Jabhrmal Caiithsry Hemangioma of the Cheel, i*p« 
nad Arch by Tattoo 

Casf 4 (N a llosp No 4317S8) — D AI, a woman 2. jears of age, presented an 
extensile port wine stain of the subdermal type oxer the left cheek, chin, and neck (Fig 
4 J) It was treatel 1\ the injection of inert pigmeots (tattooing) into the derma over 
'yi®e the lesion This lesion the surface area of which was sexenteen square inches was 
latisf ictorily camouflage! in nine treatments given at two to three week inferxals (Fig 
4 £) The IreAtments were gisen without anesthesia Pigments injected were white mixed 
with xerx small amount* of green aol brown The tattoo treatment xxas eipeeiallx 
aUptal le to thi* «uh lernisl tvpe of port siine staio 



oT cnplIIaV'x” 


> amt liorktnr 


TtCIINlgLE 

The leclmiqtio of iiitridcmi-il injection of iiisolijlih pigments (tattooing) 
ffir icmanent camoutlice of port wine stains follows The am to bo injectcfl 
IS wishcil with soTp nntl water punted with iqtiemis solution of inerthiolatc 
ind dnped with sterile towels liistnimciits md pigments are sterilized The 
toehnienii wears stenh nil lier glox«*N The nrci should he free from infection 
It his lioen found ctpwlienf to use the stindard elocfromaenelte dexiee (o which 
«iA neeillcs nre attoehed This is shown m Fig o ^\ itli sterile water the pig 
meats are nmed into a thick j>astc which is picked up m the cup of the needle 
holder when the needles are withdrawn into its shaft The current xvhich 
eaases rapid oscillation of the noexlles is operated lix a foot eontrol The netslles 
are inserted into the skin at an angle of approtimntelx CO degrees so that the 
Pigiiient will W injectesl obliqueix at xarsing depths in the derma Tlie l>asie 
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pifiiDpnis A\liicli are in use at present iiiilurk tlie folIoHin^ ^\hlte, titanium 
(or zinc OMclo U S P ) , jcllow, oxide of iron, red, niercurj sulfide (or cinnabar) 
blue, cobalt blue, black, black oude of iron, green, lijdrated chrome oxide 

Combinations of these pigments usualh mil produce the desired tints In 
addition ocher, sienna, and other carthj metallic oxides maj be used All of 
these pigments are inert and insolnhtc Thej imj he sterilized m 70 per cent 
alcohol or inaj ho autoclaxeil The mixture of colors must be suited to the 
indnidual c ise Tor tbe coxering of cipillarj hcinjingiomas wliiii is the basic 
pigment, oocisionnlh mixed >\Uh a xerj small amount of rod green, or brown 
At the first treatment, a sniill area is mjettcil and n leeord is kept of the color 
combination Time to foui weeks aic alloweij to elapse beforu judgment is 
passed on the cffict of trvatment Usiulh Iheix; is some absorption and some 
desquamation of pigment A second or a third treatment oser the same arei 
ma) be neecssarj before the desired result is ohtaineil Following the treatment 
a sterile dressing is applied The pifient is seen in twciitv four hours it which 
tune a cnist is present o\er the am whitli has h<eii injected As this peels 
awax during the next si\ to ten dixs tin cffict of the injection max he obserxed 
Once the proper nixturc of pigmeiils is decided upon treatments mij be gixen 
at txxoweek intcnils until the skin oxer the entire lesion has been injected 
An area of 2 to 3 squjic inches mij 1 e iiijectctl m nbout fort} fixe minutes b\ 
a shilled tcchnienn TJie miiiibcr of tnatinenls depends upon the size of the 
lesion Tliere is some discomfort at the lime of injection but the axerage 
individual tolcntcs this without anesthesia 


SUXfXI XRX 

The evolution of trcitniem of eipiJIarx hemangioma (port xvjjie stain) of 
the face is presented through four eisc nports xxhieh repicsent examples of 
the methods of surgicil approieh and of eonsemtixe management The xnria 
tion m pathologj of tlicse benign abnormalities of the cipillarx bed consists 
onlx in that thex may be subtpidemnl dernal, or siihderinal This variation 
must be taken into eonsideratioii in the plan of trcitment The tittoo treat 
ment lesults in efTectixc {lerm incut cimouflage of port xxine stains of the dermal 
or snbciitincoiis xirietj The subepidcimal xanetj is effcctixch eradicated 
only hj excision of the port xxiiu stun and recoiistniction of the face by advance 
ment of regional skin siipplemcnled on occisioii l>\ free xxliolc thickness graft 
of skin 
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THE SURGICAL TREATMENT OF ACUTF CH0LEC\STIT1S 
FnwK Glenn MD New Nork N \ 

(from the Detriment of SitTgery of The Aeic Tori Uospxta and 
Co^nrH I7inifM tg He hcot College) 

T he earh surjiicil trcntment of acute cliolicjstitis tlthoufili still con 
{ro\ersial m some moilieal circles is "eDcnlU ‘icceptecl tO(la\ as contribut 
iiijr to the best interests of the patient One of the earh rnUoeates of this 
therapj was George T llouer in whose honor this solume is dedicateil IIis 
earli training niuler Millnm S II listed proiided him with his first oppor 
tiinits for seeing the uneientfnl postoperitne course of a patient operated 
upon for acute eliolecistitis This was followed in turn bs Ins own successful 
eapcnence of operating upon sneb patients in a relatiselv limited inimber 
before he avent to Cincinnati As professor of siirgerv at the Umscrsifs of 
Cincinnati and surgeon in chief to the Lni\ersit\ Hospital an oppnrtunit\ 
was afforded him again to put into pi ictiec what ho bchesed to be a sound 
policv m tbe treatment of these patients in tlie earh acute phase of the dis 
ease and osir a period of elesen sears lie deinonstntcd that both niorbiditj 
and mortahtj rites were extremels low for thost pitients ssitli acute ehole 
cjstitis who were operated upon when well prcpired At the same time he 
obsersed that tbe gall bladder m acute cholecsstitis ini^bt proceed in its 
pathologic course to gingrene and perforation in tbe presence of subsiding 
and minimal wgns and ssniptoms 

In 1932 when Dr Heuer bet inie surgeon m thief of thi New \ork IIos 
pital he innugurited in this hospital a pohev of earh operation for these 
patients 1 p until this time there had been n general ntersion to operating 
upon patients with acute choices siitis and onls an occasional incidental 
operation for it Ind bten done Dr lleuers pohes sras considered a rndienl 
ilinnge 

The exi erience accumulated on the surgical Rcrsiec of the New \ork 
Hospital from 10^2 to 1*147 a penmt of fifteen sears serscs ns a basis for 
this discussion It is an idmirable riiord The necomplishment is hs and 
large the result of tin pilns established bj pr Heuer and lonstiluted a de 
I arture from the custi in of the commiinits of Ness \ ork t its 

This polics lias riKultc*! in an experience of o‘'r p itients w ith acute chole 
» s-stitis I oing treated siirgi< alls « ser a fifteen sear peno 1 From an oser all 
staiulpomt the results liasi been gnitifsing but there is room for imirosc 
limit siiici sesenteei! of those piti nts died follossiiig operation ^ome of 
till 111 might 1 asc sursistil had « |>erali4 ii been i erformetl earlier — eithir soars 
earlier sshen the bilinrs trait disi isp w is in its eirls phase or das-s earlier 
lefore the n» ute attnik had progrissid to i sta^e sslure toinj Ik at ions such ns 
gangrene an I perforalK n liiu! takin place TJ e inortahts rate of 2 fi j or cent 
should therefore be ndiieel m ihi future \culc eholecsstuis is a phase of 
gall bind ler disease that mas occur in the c iris ih adesoflife Inssonien in 
particular it mas first np| ear during or f..ll.ssiiig the first i regnanes and 
recur at snrs mg inters als tl ereafter It mas I e su I that onset takes place in 
an oiler ngi gn up in men I iit iici age is exrm| l (her *• > j or cent of tie 
39 
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patients operated upon lia\e Iiad gallstones which would indicate them as the 
most important single factor m the precipitation of acute episodes The diag 
nosis IS not difficult 

Surgical tientment of acute choleostitis at the New lork Hospital 
jiroMdes foi operation whin the pitient is ii<1cc|uafelv prejiarcd unless some 
coexisting condition not immediateh repirihle eoiitninduates oj erntioii The 
operation of choice is choices stectomj ami this was accomplished m d 13 
patients or an incidence of 875 per cent t holcrjatostomy is a com; roraise 
procedure hut when indicated mas be i lifesiving one and has heeu resorted 
to m seseutj three cases or 124 per cent If there is eMdeiice suggestuig 
common duct obstruction due to stones then the procedure of choledochotornj 
Ls added rortumtely, this increase in opcntivc burden has been emplojed m 
only fort> five patients or 7 C per cent The procedure to be employed is 
decided upon during the operation The patient s immediate welfare is always 
the first consideration to secure the greatest possible benefit with the least 
hazard At the same time the indicated procedure is done esen though it maj 
add some risk is for eximple exploration of the common duct when obstnielivc 
3 mndicc bclievod ciusod Iw cilcnli is present 


Tabu I Aeon Cuolfcystitis New YotK lIosrrrAt (Seft l 153S to Beit I 1917) 


Total cftws 

oSO 

Deaths 

17 

ilortal tv rate 


Operaf TO Procedures 

Cl oIocfstecloiDv 

S13 

C olecyrtostome 

"3* 

Cooimon duet explontioD 

4> 


•This nun ber eon«lll 1" I per cent of toUl opcmclo s 


Cholecjstostoins is clearly ludieited under certAin circumstances such 
as when the patient is too ill to withslind a cUoleci stectomy or when chole 
cjstectoraj presents too greit difficulties In the older ige group where ex 
treme debilitation is encounleretl most frequently and among those whose 
illness IS the result of loo long clelased opentioii the simpler jiroteclure of 
cholecjsfostora> should alwass be einploced It can be done under local 
anesthesia distuibing the pilient Ten little Not onh ma^ it bi lifesiiiini. 
but decoinpresMon of the Inliarv tiact mas avert progressive livei damage if 
complete biliary obstruction is present In seveutj three i atients chole 
cjstostoiny was performed with a mortilitj of eight or 128 per cent This 
high mortality rate is indicative of the serious condition of the patients when 
operation was undertaken 

The gross appeannee of the presenting pathologic changes contributes to 
the tjpe of operation to be done For example if gangrene and perforation 
accompany generahaed peritonitis, the operitive procedure should be limited 
to cholecj stostomj and ilninage of the operative area If there arc gangrene 
and perforation which have icsulted m localized peritonitis or abscess m the 
n of the extrabepatic portion of the gall bladder then cholecjstectomy 
^ choleeystostomy may be done according to the ease with which the pro 
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cedure cnn be carried ont If there is eitensne abscess formation or if the 
omentum is adherent and obscures the structures in the region of the biliar\ 
fossa it IS probabU the better part of uisdom to leave these undisturbed and 
to limit the procelure to cholccvstostoms \lso if the patient is imusualh ill 
and if postoperatue complications appear in the offing choices stectoms should 
not be attempted On the other hand a small abscess the result of perfora 
tion of the gall bladder is no contraindication to cholecssteetoms It is not 
an mfrcfiuent experience to encounter abscesses located between the liver and 
the gall bladder wall The patient with simple acute cliolecvstitis and/or 
hv drops of the gall bladder is gcneralh best treated bj cholecystectomv 
which IS readilv accomplisheil 

CoTumou duct exploration m acute choleevstitis 1ms been limited m our 
clinic to those patients with unequivocal indication of common duct obstruc 
tion and a distinction should he made between a mild degree of jaundice 
associated with iiiflammatorv reaction throughout the bilarj tract which is 
frcqueiitlv associated with acute cholecvsiitis and true common duct obstruc 
tion The incidence of postoperative complications in patients requiring 
common duct eiiiloration appears bigber than when sucli is not necessarj 
the same timi it mav be said that these patients are aisuallr m the group that 
IS more scnouslv ill For the jaiindicsd patient that is estremeh ill deeom 
pressiou that IS cholecvstostomv mav be utiliced ns a lompromise immediate 
procedure having in mmd of course following the subsidence of the jaundice 
the exploration of the common duct with the patient in a greath improved 
condition The presence of jiundice requires the determination of the blood 
prothrombin and the evaluation of anv bleeding tendenev and in the presence 
of acute disevse time mav not be affonled for thi-^ Therefore for such pa 
tients tie u«e of whole blood transfusions and parenteral administration of 
vitamin K niav prevent serious postoperative hemorrhage This same group 
of patients often have liver damage an I "ipccnl consideration must be ac 
corded them as in licatc 1 

The common duet v\as explore 1 in fortv five of these patients an incidence 
of 7 6 per cent Stones were foun I in fhirtv of these or an incidence of C6 6 
P r cent of those ».xplor<d The cvplonlion of the coraiuon duct in the patient 
without St lies doe", not ipparentlv add matcriallv to the postoperative loin 
ihcations This should be kept in mind vvlin deciding whether or jiit to 
eiplori the s lunwn dwet because fadun. to remove a connaon duct stone maj 
lead to catastroplii It lias been our policv m sueh a situation to explore the 
duct v\lien in doubt 

Choice} stectomj H the operation of choice in acute cholecystitis The 
removal of the gall bladder lutcrmpts the {othologic process and averts the 
dangir of tangrene anl pcrftrition This procedure is sometimes contra 
m heated as 

1 In the presence of peritonitis due to perforation of the gall bladder 
These patients art gravtlv ill and the simplo* procedure to tide them over 
tl e immediate situation is in heated 
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patients operated upon ln\e had pnllstoiies nliich «ould indicate tliem as tlie 
most important single factor in the precipitation of acute episodes The diag 
nosis, IS not ilifTcult 

Surgical treatment of acute cliolecvsfitis at the New "iork Hospital 
proMdes for operation uhen tliL pitient w ideiunteh jinpnrid unless some 
coexisting condition not iinmedintelj repinhle coutnindn ate-' oiieration T1 e 
Operation of choice is choktsstectonij and this uns atcomphshed m 513 
patients or an ineidemc of 873 per cent Cli«lee\stosfoin\ is a compromise 
procedure but uhen iiulieuted in iv he a lifesating one and has been resorts t 
to in seseutj three cases or 124 per cent If there is csidencc suggestiii,, 
common duct obstruction due to stones then the procedure of choleJochotoms 
IS added Fortunatelj this increase m operative burden has been employed m 
only forty fire patients or 7 G i or cent The procedure to be cmploved is 
decided upon during the operation The i atient s immediate welfare is always 
the first consideration to secure the greatest jiossiblc benefit with the least 
hazard At tlio same time (he indicated procedure is done csen tl ough it niaj 
add some risk as for example exploration of the lommon dimt when obsfructnc 
jaundice belicsed caused hv calculi is present 


Table I Acute Cholecystitis ^rw yosic IIosriTAt. (Sept 1 1032 to Sei r J 1911) 
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Cholecystostoinv is clearly indicated under certain eirciimstances such 
as when the patient is too ill to withstaiid a cholecystectomy or when chole 
cystectomy presents too great diflieiilties In the older age group where « 
treme debilitation is encountered most frequently and among those who'>e 
illness is the result of too long delayed operation the simpler procedure ol 
cholecystostoiin should alwavs be emploved It can be done under lofu) 
anesthesia disturbing tlic patunt verv little Not only mn it be 
but decompression of tlic biliaiv tiact niav avert progressive liver daiuao® 
complete biliary obstruction is pre ent In aeventv Dree patients cl ole 
cystostoiny was performed with a mortalitv of eight or 12 8 per cent This 
high mortality rate is indicative of the serious eon lition of the patients wl en 
operation was undei taken 

The gross appearance of the presenting pathologic changes contributes to 
the type of operation to be done For example if gangrene and perforation 
accompany generalized peritonitis the operatixe procedure should be limited 
to choleeystostomy and diainage of the operative area If there are gaagrecc 
and perforation which have resulted in localizetl peritonitis or abscess m the 
region of the extrahepatie portion of the gal! bladder then cholecystectomy 
or choleeystostomy may be done according to the case with which the pro 
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cediiro can be earned out If there is exteIlSl^e abscess formation, or if the 
omentum is adherent and obscures the stmclurcs in the region of the biliarj 
fossa it IS probabU the better part of msdom to lease these undisturbed and 
to limit the procedure to cbolecrstostomj Vlso if tlie pitient is unusually ill 
and if postoperntn e complications appear m the offing cholecvstectomv should 
not be attempted On the other hind a smiU abscess the result of perfon 
tion of the gall bladder is no eontramdicition to cholecjstectomj It is not 
an infrequent experience to encounter abscesses located between the Iner and 
the gill bladder wall The pitient with simple icute cliolecjstitis and/or 
hjdrops of the gall bladder is generally best treitcd by cholecjstectomj 
which IS readilj accomplished 

Common duct exploration in acute choices stitis has been limited lu our 
clinic to those patients with unequisocal mdicition of common duct obstruc 
tion and a distinction should be made between a mild degree of jaundice 
associated with mflimmatory reaction throughout the bilary tract which is 
frcquentlj assoented with acute cholccvstitis and true common duct obstruc 
tion The incidence of posloperilne complications m patients requiring 
common duet exploration ippeirs higher than when such is uot necessarj At 
the same time it maj be sud tint these patients arc iisuallj in the group that 
IS mote bciiousIn lU For the jiwndiced patient that is extremclj ill decoin 
pression that is cliolcejstostom} mn> be utilized ns a compromise immediate 
procedure hanng in mind of course following the subsidence of the jaundice 
the exploration of the coramou duct with the patient in a grcatlj itnproxed 
condition The presence of jaundice requires the determination of the blood 
prothrombm and the etaluatioii of any bleeding tendency, and m the presence 
of acute disease time mnj not be aiTorded for tins Therefore for such pi 
tients the use of whole blood transfusions and parenteral administntion of 
■'itiinui K maN present scnotis postoperatne hemorrhage This same group 
of piticnts often hue liver diirnge md specnl cousidention must be ac 
corded them as indicated 

The common duct w as explored m fortj fi\c of these patients an incidence 
of 7 (I per cent Stones were found in tliirlj of these or an incidence of 66 6 
per cent of those explored Tlie exploration of the common duct lu the patient 
without stones «!ocs not appircnth idd materiilh to the postoper itne tom 
plications This dioiild be kept in mind when dotiding whether or not ti> 
explore tht ttiiunion duct because failure to rettiotc a common duct stone ma^ 
Icid to tat istrophc It has been our poliej m siicli a situation to explore tht 
duct when in doubt 

Cliolectsteclomj is the operation of choice m acute cholecjsUtis The 
remotnl of the gall bladder interrupts the lathologic process and averts the 
danger of gangrene and pcrforition This procedure is sometimes contra 
indicited as 

1 In the presence of peritonitis due to perforation of the gall bladder 
These patients art graveU ill and the simplest procedure to tide them over 
the immediate situntion is indieited 
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patients operated upon lia^ e Iiad galLtones, ivJiich would indicate them as tbe 
most important single factor m tlie precipitation of acute episodes The diag 
nosis is not diftlciilt. 

Surgical treatnunt of acute choices stitis at the Xen York Hospital 
presides for operation nheii the pitient is d(]e<)iuiteh prepared, unless aome 
coexisting tondifion not imnuiluiteh reparable eontraindicates operntiou Tlie 
operation of choice is iholec^stcctoinj, and this \ins accomplished in 513 
patients, or nn incidence of ST'S pet cent Cliulecjstostoin.v is a compromise 
procedure, but nhen indicated, mn> be i lifesising one, and lias been resorted 
to m scientj three cases or 124 per cent If there is cMdence suggestm,; 
common duct obstruction due to stones, then the procedure of choledocbotoinj’ 
is added Fortunatelj, tins increase la opcratirc burden has been emplojed in 
only fortj fisc patients, or 7 6 per cent The procedure to be cmploved is 
decided upon during the operation The patient's immediate welfare is alwaj's 
the first consideration, to secure the greatest possible benefit uitli the least 
hazard At tlio same time the indicated procedure is done esen though it moj 
add some risk, ns for cvnmiile exploration of the tommou duct when obstnicfno 
jaundice belie\ od e‘iuse<l b\ calculi is present 


Tabw I AcuTr CuoLECTSTms, New toaK Hospital (Sm I 103J to Strr 1, IM') 
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Cholecvstostomy is clearh indicated under certain circumotances such 
as when the patient is too ill to withstsnd a cholecvsfeetnmy or when cbole 
cjsteetomj presents too great diflicuHies In the older age group where ex 
treme debilitation is encountered most frequenth and amoug those whose 
illness IS the result of too long delajcd operation the simpler piocedure of 
cholecjstostoiiiv should alwajs be employed It can be done under local 
anesthesia disturbing tlie patient scr% little Not oiih in i\ it be lifesaMiig 
but decompression of the bdiarj tract maa a\ert progressne Inei damige il 
complete biliniy obstruction is present In sextntv three patients cholc 
ejstostomy was performed with a mortality of eight or 128 per cent This 
high mortality rate is mdicatne of the serious condition of the patients when 
operation was undertaken 

The gross appearsiice of the presenting pathologic changes contributes to 
the type of operation to be done For example i£ gangrene and perforation 
accompany generalized peritonitis the operatue procedure should be limited 
to choice jstostomj and draimge of the operative arcs If there are gangrene 
and uerforation which ha\e resulted in localized peritonitis or abscess in the 
° ^ of the eitrahepatic portion of the gall bladder then cholccj stectomy 

©rcholecystostomy may be done according to the case with which the pro 
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2 Con<litions nliicli m il e it ilifflcult to iilojitih iJie important structures 

of tlic luliar\ Tiie 'iciiteh mfi'inicd ffill bladder with manj adhesions 

between it and the ndj icent \isecin mav mi distort the anatomic relationships 
tint tlips become obscure and is a result iiijiirs to the hepatic vessels or the 
loiiimon duct maj result 

3 'llie presence of a veieie jiiindict caused bj obstruction in the com 
moil duct IS (I eontrnindicatioii to in cTlensne operatise procedure It is 
iisuallj better to drain the trill bladder md fherebs n lieve tlie jaundice than 
to subject the ]>ttieitt to i Imi^ procedure that mas be recjiiired ui searchm;: 
for a stone 

4 In those jiatients whose {rcneral ciiidition is so ^rase that n general 
anesthesia and a prolonged operation are not justified Tins is seen most fro 
qiientlj in the aged and dtbilitited when the acute cholecystitis is supenm 
posed upon such sistemie diso»d«rs as eaidioiascnl ir and renal disease 
Under such cireunistnncis i 1 1 nipr iniisc must be sought m the form of surgi 
Lil treiitment that adds as little u Inirdon ns possible to fhp nulnidtial am! 
aet tides him oter the immeiliile trisis 


T'Dtr ir \cuTr Ciiorrcvsmis Sew toes ]( siitae (sfpt j loa” to SriT J ) is 
I CTIISTS vO \t'<ls Of \CE 0« O'E 
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Oier the fifteen scar period *)SC pafioiits wiili aente eliolecjstitis have 
been treated snrgicalli During this sime (leriod a total of oier 2 600 patients 
were treated snrgicalli for hiliarv tract disease Of the 5*^6 patients 20o 
were lO sears of age or o'er In this group of 203 there were 13 deaths or a 
mortalitj rate of 6 1 per eenf 16a were suhieeled to cliolecj Stectomj 40 or 
10 3 per cent to cliolecisfostomi Inents four had in addition exploration 
of the eoinmon duct The mortality rite of 6 1 per cent in this group of pa 
tients indicates the dicidedli greiter nsl associated willi them than with 
those under oO ' ears « ho h id i murt iliU r ite of 1 04 per cent 

In pitients oier lO seirs of a„e aeiitc cholee'stitis is a more serious 
disease tliiii in tlie i oungei ^roiip The nortalitv rate is o\er fi'c times 
greater Tf been our eKiotreitur tkrt <hwff(rs in the ta<eulir 
naiueh arteriosclerosis in pertensicii ind diabetes no greater in those who 
liacc biliarc tract discise than in a corresponding numlier witliont it The 
trend of our population tow ird the oiler nge gremp indicates that we ma> 
nwticipate an increasing number of these geriitnosl prolilems unless they can 
be reduced bj precentnc surgerr hor biliaiw tract disease it means operaf 
in the earlier decadis when acute eholeevstitis represents an earls phase 
"f^the disease If our (intention is correct a deleterious elTeet upon the 
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There are those ^\ho question the aihisahiliO of operafiag upon tlie 
patient with acute cholecjstitis These fipiires, Iio«eM.r, seem to jiistifr tlie 
policy to which ;ve hnie adhered for se\cral joirs Anil ulnt is more impor 
fant, we beliete «e base sased patients from the catastrophe of perforation 
following gangrene This is in direct eontrast to the so called consenatne 
policy that considers such patients to be mcdieal problems and Je.nes them m 
their homes wliere complications mas deselop and be unrecognized IVe con 
Mder these patients ns surgical and admit them to the hospital where they are 
under constant obsprintion, and where Inhoraforv data temperature record' 
and personal ohsersafion bj more than one indisidini are of greatir \aliie in 
determining the course of e\e»ts m the pifhologie piocess tint is gt>mc on 
AVlien such a patient is in Kitisfaetory iniidition /or operation it is llicn 
(leliber itely done 

It should be stressed that ^eri few pitients with acute cholet^stitis fill 
to gne a long histor; of s.\nipton>s relntixe to the bilinrj tract For those 
c)\er SO years of age there is often a history of disease of o^cr twenty yeais 
f’or those under 50 years, it is much less Ifoweser, the young woman re 
centlj pregnant who enters the hospital with acute cholecystitis— and I looK 
upon her as an etaniple of the early phase of chronic biliary tract discise— 
usually gnes a history of indigestion, Abdominal discomfort and soinetinies 
nnusei and soiuitmg doting back to the early weeks of hei first progiunei 
Mam of these patients on x ra> exaimnniion are found to possess a nonfiun 
tioning gall bladder or a poorly functioning one containing stones Their 
hyinptoms preiiously hid not been .Kitte and Ihei tolerated thua MTica the' 
hate acute attacks, they consult a pliysicnii In the years jiast, llioj were 
commonly adtised that they would lecotor, ati<l most of them did, but only 
to ha' e one attack after another 

A summary of deaths after operation follows These tneho of the total 
seventeen deaths in the senes were m pitieuw 50 years of age and oter, and 
one may consider that earlier operation might base reduced tins number- 
years earlier, os far os biliaiy tract disease itself is concerned, and days earlier 
m the case of the acute attack 

The remaining 381 of the 586 pilients were under 50 year-, of age There 
were i deaths a mortality rate of 1 04 per cent, 347, or 91 1 per cent, wen 
subjected to cholecystectomy, .iml J? or 8G per cent "ere fieiteJ In cliole 
eystostomy Twenty sis or 68 per cent hid in nddituui to i>iie ol flu pro 

TABLt ft’ 'tetrr*. twoircuww* Ara !»¥■* lluwjrtt, (Strr i J" . n.- j J m 

^ PATifsjs I.MEI ^ 'ru'S or Srr 

Total ca«ea SI 

Deaths . . 

Mortality rate 1 Ol'-e 

Operiinve rrocednres 

^olecyflectomy 317^ 

Cliolccyilostomy 33* 

Commoo dnet exploration 
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eediires just iJstecl ("{pJtiratioii of tlie lonimoii iluct This is a f<ir more 
fa\orable outcome than our expetienco «ith llio proup of patients our 50 
jenrs of a"* 

In the commimitj of our practice at tlie Xen York Hospital it has become 
well kno\\n aition" our iiatients that if thej ha\e an attack of acute chole 
csstitis tlte\ will be ndsisect to hole the pall bladder rpnio\e(l, unless there 
IS a contraindication This is a step foruaul because it interrupts the disease 
earl} if acute attacks occur in the late twenties and earlj thirties These 
patients lia>c done remnikahlj well fnlloninp operation Since lOH ire 
ba^<’ not lost a siiiple jiatient under 40 jears of ape follow jnp operation for 
acute choice} stitis except one child with acute typhoid cholecistitis The 
patients wlio die following operalimi are in the upper ape group for the most 
part, and death is the result of complications (often insohing the circulator} 
sjstem) im.luding embolism, ihe result of a phlebitis Those pitients with 
chronic bilinrj tract disease, who have as a complication acute tholeejsliti' 
mnj ha%e a (omplitntion of acute choices siitis, name!}, pangtene perforation 
wjtli a resulting loe<il or general peniointi- There are we feel, pitients who 
(lie ns a result of i.omplicatn'iis when treated bj the consersatue polls} Ja 
their homes or esen m hospitals The Use denths m the group under 50}eBrs 
of age listed in Table V indicate that the bilian tract disease Ind been of 
long stniuhng 

The esolntion arid deschipnieiit of the surgical treitmont of biliarg tract 
disease is not jet complete Choleeistostomx for the remosal of stones had 
been a common praifiee prior to Ijsiigenbwh’s rtport of ilmlecsslectonii for 
chronic choleijstitis and cholelithiasis m 1884 Hot long thereafter, Kummell 
(1800) repoitod an < xploralioii of the eomiiion duct with remosal of stones 
Oser the past sesent} five vears an increasing experience coupled with im 
proved medical fuilities lias made diagnosis m biliar} tract disease le'*'' 
difliciilt As 1 result a greitcr proportion of iwtients is seen bj the surgeon 
earlier than m jtars past Operative procedures are now well Rlaiidardized 
aud when i irried out in earefllllv selecteil and well prcinred patients are 
assotiafPd with nnniJJi.iJ risk 

The politv inaugurated bv Dr lleuer and followed b} his staff at the 
New York Hospital uver a period of fifteen veais h«s been presented The re 
suits of operating on patients in the vounger group in the acute phase of the 
disease support the vontenlion lhal this is the optimum time for surgual 
intervention rnrthermorc operitiwii in the a< ute pliasi for those over 'lO 
vears will reduce the morhidifs and morfititv rates of hihan (rH<t disease 
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FUUTIIER OnSEUVATIOXS OX THE HJEATJIENT OF 
HLEEDIXG PEPTIC ULCER 


Ck\s=.tov'\V IIoi mv\, 31 D , New Yohk, X Y 

(From the Deportml»t of Siiri/ery of The Seu J ork Hospital an<7 
Conitfl Cnitfrcilg JfcJuviI College) 

T he principle established in wounds of war Hiid accidents of civil life — 
that cictne hemnrrlinRe wrust be loutrolled before progress can be made 
in saving life — is equalh appluable in the tjpe of beinorrliage under discus 
Sion ” In these words Dr ITeuer summarized his opinion concerning the 
treatment of a patient who was then rapidlv being essangumated bj a bleed 
mg peptic ulcer Tins jintient had been admitted to the surgical ward four 
davs previouslj, several houis after liavuig vomited a pint or more of blood 
The day follovviug admission his vondition seemed unproved the blood pres- 
sure bad stabilized and he was content wMh the somewhat restricted diet 
Unfortunatel.v , on the following morning when the nurse delivered the hrealv 
last trav, the patient was found pale aii'innis and in a cold sweat At the 
sight of food he proiuptlj voiuiied a basinful of blood A transfusion restored 
the blood pressure but oulv foi a short time, and in sjute of continuous blood 
admmistration the patient gradnallv faded, lapsed into coma, and died 
twent} four hours later — five davs after the onset of bleeding Quite ob 
V loiislv , he had lost blood more rapullv than was possible to rephee it As in 
the past It was expected and found at autopsv tint tlie patient had bled from 
a sizable vessel, the paiicreafieoduoilenal wlueh lav in the base of a calloused 
ulcer on the posterior duodenal wall 

Tbt sequence of events m this patient is tvpiial of several that we 
witnessed each vear under a conservative therapeutic regime for massive 
hemorrhage Following the sadiv similar results iii two other patiuits ad 
nutted to the hospital in siueessive weeks Dr Ilencr suggested a siirvej be 
made of our results m the treatment of bleeding iiher, in the liope th.it from 
such a htudv, an improved program of tlierapv might be formulated for the 
use of the resident stalls This first survev ’ ' not onh served to foens attention 
on bleeding uher and emphasize it«» gravitv but also led its to abandon con 
servative treUment m favor of immediate operation for certain groups of 
patients 

The primvrj purpost of tins piper is to comp ire the results under tins 
more radical therapv (adopted m 1940) with the results under the earlier 
conservative therapv (I'Mi to 1919, inclusive) Altbough such a report is 
valuable ilnellv to tbosc dimtlv toncemed with its source material, this one 
inav clniin a wider intiresi suite it is fete frouv the variables that dislnrt a 
(ompirisDu of results from difTercut clinics (1) differences m iirofissnmal 
skill (J1 variations in the iliss of patient, and (3) inconsistf ntics m the 
iiiterpm ation of what tonstilutcs a severe hewvorrb.ige or a s itislaitorv 

ThU »luh »upi»'rt*.l in |«,rt b> u* Inlul lIo«p>tsl I-unl of S»w Vork 
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flipraix result lit the eaws m tliiv report, oiil> the therajn \\as chaugeil 
The patients all nen patients, all had such se^e^e bleeding that the} 

had to be liospitalized, and tlieir care was directed b^ supervised resident 
surgeons, all trained b\ fbe bame standards 

During the earlnr period, from 1932 to 19'39, inclusive, nil patients ad 
nutted because of severe liemorrhnge from ulcer (161 iii number) were treated 
in a more or less standard, eonservatne uar This consisted of complete bed 
rest iiotliing b^ mouth, adequate sedation ami supportive pirenferal fluids 
until It was evident that the bleeding had stopped Those who continued to 
bleed iiinlcr this treatment or who were near exbinguiimtioa on admission also 
received repeated small blood transfusions A few patients who continued to 
bleed after prolonged thenpj, five in number, were operated upon ns a last 
resort During this period, twentv one piticnts died — i niortahtj of 13 
cent — a fair average of other reported results (Table I) 
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V man, 49 jears oW, had had rwutrent bouts of ei.ira'tne postprandial pain for fire 
3 ears Three da\s before admission to the hospital, he deselopcJ severe, persistent, epignstrie 
pain associated ivith nanson, but no vomitinjr, hematemesis, or melena Physical eiamination 
was not remarkable except for tenderness and «0ine muscle spasm >n the epigastrium Hemo 
globm was 110 per cent, rod blood cells 6 million, «tool showe>l no blood 

V diagnosis of penelrating nicer was made, and the patient was given a icstncted diet 
with complete relief of svmptoms in tiventr four hour* 

Peven days after admission, the patient suddenly felt weak and seieral hours later 
passed sexeral tarry stools Twenty four hours later he felt greatly improietl, and the blood 
studies showed hctnoglolun of CO per cent and red Wool cells of 3 million The condition 
remaioel unclanged for four days, when suddenly, on the twelfth day after admission, he 
vomited about one pint of blood and went into shock During the neat forts eight hours 
the patient eontinued to bleed, and, in spite of nnmetoua Wool transfusions, he developed 
signs of bronchopneumonia and died 

Autopsy revealed a huge uker situated on the posterior wall of the duodenum, adherent 
to the pancreas The ulcer crater measute<l 3 em in diameter, and m its base was a large 
crodel vessel, which on dissection proved to he the panereafiroduodenat arterv 

In addition, it ttas found that tlie age of the patient might hate a 
significant bearing on the prognosis In general. t)ic older the patient the 
higher the mortalitj,’ * in patients under 30 tears of age the mortality tvas 6 
per cent, m contrast to 20 per cent m those 50 tears and older 

In. tiett of these findings, it vtas decided that, lu the future, anj patient 
who fell into either of the tno groups described, particidarlj if he were over 
40 j ears of age, would bo operated upon imraediatolj if the condition m anj 
ttat unrrantod the risk It might be said that an analysis of the chnical 
course of the patients t'lio had died retc.iled that, with few exceptions, there 
was a period when operation might base been done witli a reasonable hope of 
success 

A suriej of the period from lO-lO to 1946, molusne, when the uewlj 
iiiititulod treatment was followed, sliowed a most g^atlfJ^ng fall m the 
mortalits from the pres lous 13- per cent to 5+- per cent During this time, 20G 
patients were hospitalized because of bleeding, 11 of whom died Of these, 

19 were operated upon during active bleeding, with 4 deaths, a mortality of 

20 per cent (Two of these fatalaties were patieuts operated upon late in the 
course of the bleedmg after nine and twcntv seven days, respectively.) Of the 
total, ^4 patients were operated upon after recovery from bleeding, with a 3 C 
per cent mortalitv , 9G wore discharged from tbe hospital without operation 

The success of this treatment depends upon (1) an earli recognition of 

’) operation 


, , , , , , . - • uiue It has been 

decided to operate for control of active bleeding, anv delav with the hone that 
Ih, p.tienl » .11 sponl.neo,,,!; stop Moed.n,; onl, ui<;ri.,sfs the ,,,1 „[ 

Rnsteref n,.,„,„„.e,t th.l the op„m,.m Tor sorserj „„ the oel.vel, 
l,k.e,l„.B ulcer., „.,1..„ for,, e.sht l.o,.rs .,t„ hemorrhu-e Kollo', 

.ns Ihnt role, he repone.l on opera, i,e mortal,,, ot a per eent in conlrast to a 
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tlier.ipiiitie result In tlie cusps m this repurt oiiii tlie Iherapv was changed 
Ilie patients all were w inl pitients all had such seiere bleeding that the} 
had to be liospitalued and their pare w is directed bj superiised resident 
surgeons all trained bj the smie standards 

During the enrlur penod from 1012 to 1939 inclusive all patients al 
mitted because of severe JiomorrhaKe from ulcer (161 in number) were treated 
m a more or kss standard conservative vvaj Tins consisted of complete bed 
rest iiothiiig b} mouth adeijnate sedition and supportive parenteral fluids 
until It was evident that the bleeding: hid stopped Those who coiifmneJ to 
bleed under tins treatment or who w ere near cssanguination on admission abn 
received repeited small blood transfusions A few patients who eontiiiued to 
bleed after prolonged tlierapv, five m number were operated upon as a last 
resort During this period twenfv one pitients died — a mortality of 13 pff 
v^ut — a fair avenge of other reported results (Table I) 
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tConybeart alateJ tl it th« n ortal I) from hrniorrhaec In chronic uleera la between S anrf 
10 per cent 

It was quite obvious tl at although most patients lecovered uatisfiictonl} 
under this treatment a not insignificant number 13 per cent would die unless 
more active measures were tihen to control the bleeding 

The first problem was one of recognizing those patients who would not 
benefit from conservntiv e treatment Critical ainivsis of our p itieiifs revealed 
a definitel} poor prognosis for two groups those who filled to improve within 
tvventv four to fortj eight Lours after thej had been placed on i strict medical 
regime (m this series 48 per cent of these patients died if conservative treat 
ment were continued) and those who suflfeied the firat hemorrhage while the} 
were under a strict medical regime for a heretofore unroniplioated u!t« r (In 
the first period there were sis of these patients five of whom dad under con 
servative thernpv and one of whom recovered following iiumediite gastric 
resection for control of hemorrhage > Since there has been little eoiiiment in 
the literature about the latter type of pitient the follow mg case histor} inaj 
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recurrent liemorrlnpe Or (nO per tent) liad teeurreme of the bkeiluiff 31 
(23 per cent) had snlTicient pain to ruimre contiiuied medicil therap\ and 
onlj 32 (24 per cent) arc free from pun md blewlinji (2) In contrast of the 
53 patients on wliom n frastrie resettion was performed none died onh 2 
(3 8 per cent) hid reemreiice of liUedm^ •> (0 4 per cent) Ind pam and 4C 
(87 per cent) are nsMiiptonntie (1) Of the l'« patients nho Ind indirect 
opentne procedures jiciformeil smli is /istroenterostoini or jnloroplasti 
1 (G C per cent) died from recurrent bleeding 7 (46 per cent) had recurrence 
of bleeding 1 (G G per icnt) hid pain and 5 (33 per cent) arc asimptoimfic 
In a someiihat simil ir group of 29 who were liospit dized because of bleeding 
but in wliom either a g istrocnterostonn oi piloroplisti had been done m the 
past It M IS found that 24 had reeitrrenec of bleeding 2 bad pain and 3 are 
asiniptonntic 

Tliese findings nul tlie findings of others’ “ * niii lielp to formulate a 
poluj for the minigcment of those pitieiits who lune recoaered from the 
hemorrhage that hi ought them to 1 h« lu spital That oser 50 per cent of these 
patients will bleed again a few fitalh and lliat 75 per cent will base snnp 
toius that reepure medical attention ire potent arguments for surgical tlierapa 
However other factors such as the dunlion and Jocition of the ulcer and its 
pres lows response to medw at thcr ip\ wmst aKo be eousi lered Vlthough each 
indiMduiil case must be judged on its own iiieiits it would seem reasonable to 
advise operation cii those patients who have been J nowii to have n sjmpto 
matic ukci pirtniilirlv if thev ire men over 40 sears of age 

Oastrn. resectmi witli an exieited sitisfactorv result in So per cent of 
the vises ccrtainh otTers the best iruievtion igunst future hemorrhage 
Lessor pro edurcs exi In liij„ vagcl luv ibout which we have no information 
as jet are patent!' ii it advisiblo The respective percentages speak for 
theinsehes recurieiit bleeding in kss tlian ^ | er «ent after gastric resection 
111 contrast to 4 i per tent ifter the lesser proceduns 
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30pcr cent Jnnrt'l1lf^ if opfnlion js iUh\«l Other« ns Gordon Ta^lor’ and 
Oliniii * Iind similat oxpirionee Oiir ex|jeneiu<* i*. eneji more strikmir 10 per 
cent inortalits for tliose np«ral«l upon enrlv 70 per tent for tliose operated 
upon late * It wiild almost seem that if for nome reason operation is dilaved 
111(1 IS then later loiitemplafed as a menns of last resort to «iie the patient s 
life It lui^lit he better to hope insle id thnt the |i itient is one of the 50 per cent 
wlio rteoier on coiisenatne llieripi 

As to the ti pe of snr^ienl procedure to rhoost es on Ihoiiph these piticnts 
are iritii nlli ill and appear none loo robust for extensile oper itiie proeediires 
paslrie resettion is tolei ited siiiprisiiif'li null jf i hir,j;e anioiiiit of blool is 
^iien before diirinj; ind nfter operation tirtiitili riseetion is the ideal 
procedure to insure botli iminediiti control of bleedin„* mid a sntisficton 
perninnent result Indirect metbods sikIi as ffistrocntcrostonn and plistie 
procedures on the duodenum hmc Icin found of little \nliic 

111 the postoperntne period spcdnl effort slionld be made to restore the 
hemoglobin to a norniil lei el as (pinklj as possible ^'iiice the diet is neces 
siul> restiuted and since laadditioii niain patients hnie been on n limited 
diet for loTv periods before the onset of bleeding paidileral iifmuins should 
also be giien Penicillin sboiihl be idminisierul both before and nfter opera 
tion 

It 15 possible St this tinis iNo to mil e n pMliiiiiinr) report on s fiie }ear 
follow up studs on all patunts liospitniircd for bleeding Vs is well known 
a true esniintion of the theriptutic lesiills m peptic ulcer cnii scarcely be 
made until nfter flse sears of olsersaiion ind a longu pi nod is preferable 
All the piticiits reported on in this follow up stud^ sseie i Iniitted to the hos 
pit il fise j ears or iiioic before bee iiwe of blesdiug no p itient is inelit led m 
tills report merch on the b>si> of a pn sious histmj of bke Img 

Table II sumni inzes the pitieuts studied 1 liree groups are i f partiiular 
interest (1) of tlie 114 piiients ssJio were distlnrged from the hospitsl after 
retosers fioin the blocdm,^ svithoiit operatun 5 (J7 per tent) died from 
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IlOLl- OF THE GI OSSOPHAR^NGEAli NbllVL IN THE CAROTID 
SINUS REFLEX IN 'MAN RELIEF OP CAROTID SINTJS SINDROAIL 
B\ INTRACRAM \h SFCTION OF THE GLOSSOFIIAR^ NGI VL NFRVL 

Rrovcon S Ru MI) ^ndIIaroidT Stewart, AI I) New ^okk N \ 
(From tJif I>fpnrtmenl* of Surgery anil If^rciie of The \cvi Tori IIosp M and Cornell 
Dnnerrty VedctA College) 

T ill eoinple'Ut\ of the 'inatomic arran^'emeiit ami the phjsioloRie reactions 
of Ihc carotid siiuia riflc'c iw man Ime raised mans questions one of which 
IS the role of the glossophanngcal none In an earlier report' it was shown that 
although certain transiton effects in hloml pressure and cardiac rate followed 
intracranial dni'Jion of tlie ner\e foi relief of pAU> suljsequcnt procninization 
of the homolateral carotid sinus showeil the same qiialitatuc effects as occur 
normalli when the sinus is procamiicd In 1044 the results of intracranial 
division of the glossopharvngeal nerve m two patients with livperscnsitne 
carotid sinus reflexes were reported* and the present communication is an ampli 
fication of that earlnr aeeonnt Tl esc experiences tlirow additional light on 
the mechanism of the reflex and indicate a method of treatment which has ccr 
tarn advantages over local denoivation of the carotid hinns ^^lth one excep 
tion” there appears to have been no othci experience with division of the closso 
pharvngcal nerve for cornction of the hapersensitivc ciiotid sums reflex 

Mliilu a detailed review of the main contributions to the knowledge of the 
caroti I aiiuis reflex in exj i rimeiital animals and in man is nnnecessar} for this 
discussion a I nef account of certain aspects Wars icpctition 

The caiotil simis comprises the first poition of tlie internal carotid arterv 
and jirhaps shoit continioiis portions of the common and external carotid 
artciics ^pcciahzid iiiivc endiiiss in the walls of thesp \e«spls arc sensitive 
onli to stretch or piessure while others respond onlv to elieniical stimulation 
Impulses nnsvnj finni vluniieal slimiiUtion max he dependint upon tlie adjacent 
carotid h kIv* wheie is impulses resulting from stretch or prossuie traverse dm tt 
affcniit patliwavs The affireiit nerves of the rcflix arc pass ceiifralh to con 
ncct with main autonomic efferent patliviavs Mink there aie undouhtedK 
manv othir affcrint micbanisms rontnlutms; to autonomic iffiets most oh 
sen CIS fill tluvt thi oarwtvil sinuses uni the aortic ivreh with their associate I 
caroti 1 and aortu I o lies exert n major regulatorv mfluenee on the central 
cardiov spuhr and lespiratorv control Stimulation of the sinus b\ chemical 
means bv increased prissiire from within or hv direct pressure from without 
causes the heart rate to slow Re llooil pressure to fall and n-sj iratums to 
inereis it bast until c< mpensaUil for 1\ other nicikauiMus 

Normalh constant stimuli from the caroti 1 siihim-s exert a tonic iiihihitnrv 
effict on autonomic i enters* Mhcn ahiiomial sensitivitv of a sinus reflex exists 
in man the ovi lenei indicates that the incrcast 1 affi rent imjniK -s result in a 
varnti of s\mptonis of autonomic overactivitv ilepciiilin^ on which < f the effer 
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RV\ \ND STF^^ART Cil 0ssOrn\R\N<jE.\I* 


■MTtVF IN CXROTID SINUS KFFItX 4l3 


Hucj’* m 1936 niscj the nuistioii of the po<5s*bilit\ that iii imii intcrrup 
tioii of the cnotul sinus nor\L b\ iiitncniual section of the glossophanngesl 
ner\e couhl he expecicil io alter tht •'NSlemvc hlowl \rcssure lie cited lus 
expeiiciKcs ^\lth foul in which the ^lossipbaiMi^ciI iicr\c w is chcided 

intneniiiilh for iclicC of glossoplnn ngeal iicurslgn md reported a subse 
«liient rise in 1 lood piessuie of n few dijs duration in t ith Tlic conclusions 
winch thcst obscTMtions impliel irc tint m man the mijor afferent jmpuhes 
of the sinus redoN nc traUMiuttcel lliiou^h the glossophan ngeal nine 

In 1 leport’ we made m 1942 it was slionii tint temporari rises m blood 
pressiin mel eirtli ic rite follow wl intriei mill elniMon of the ^lossojih ir\ nge il 
ner\e for p im m three eases but no clniioes oeciirreel lu i fourth ease In 
fifteen additional c isos since that time transient rise m blood j ressiiie ami 
cardiac rite ha\c lieen similarK oWreeel in ill Imt three after mtricranial 
diMsion of the ^lossnj lur\ iveal mr\c In most of these cases the ictnrn of 
blood pussun. and caidiac late to lh» prcopeiatne level occurred m one to 
three class This is in slidit cwntiast to Cues s tviwitt which showed a return 
of tlio blood prcssiiix to normil over > loiv r perioil The resumption of normal 
blood jirissun. and cir<lia( rite is obviuuslv the result of tompcns,itioii In other 
n^iilatorv nuoliamsmv mils a pait of which w the ronlralatenl cirotid sinus 
reflex 

Irum additional < I scr\ itioas it wis shown thu postoperitivolv pnssuie 
over the i irotiel sinus on tlie suU of tie nerve seetien e nised no allcntion in 
Mood pressure or cardi le rate However proo iinization of the e ireitid sinus on 
the sill of the nerve settion enisul a ns*, m Uooel pressure similar to that 
which occurs charieteristieillv with the intact carotid sinus leflcN nlthou'’h 


the res] onso was eptanlit itivclv less than is ustialh s m In the c ists i\i orteel 
th jiroi luuzation tests weie iiiidt eiie and five sears respoetiveh niter opera 
tion hut lurnihr tests have since 1 uii inaelc on lwe» other patients two and three 
weeks rospcctivch after intncnnial division of the ^hvsopliarviigeal nerve 
and the sinie effects iiotid Therefore the <|iKstioii of regeneration is eliminated 
llsn j riH line in an amount equal to that used iii blocking the cirntid sums 
was injected mto tin tratHzius muscle in the latter two i vticiits jiiil no change 
occurred in the It d pressures or eiieliic rates thus exiluding the imssihle 
factor of sistemic action of the procaine 


Tlicst olrsinatioiis indicated therefore that in man the afTeniit impulses 
of the carotid sums nllc\ are not traiismittcil soldi tlirough the ^.loNsophann 
peal n* rvi though the stii K does not ehflereniiate I clwicn other possil Ic path 
wavs for mil uls s arisiii_ fu m prtssuii in 1 clicnncal stimuli V siiivtc ohscrv a 
tion m nnotler < i e su„..«stpl the vn,ns nerve as iii nd litioiial ; jjhu ii for 
these impulses fn one pitieut (Lasu 11 pnvioustv reported)* trauniatie paralv 
sis of the vakils iiervi at the jugnlir foramen had oecurnd at the time of intro 
ermnl division of the glossoj harv ngi il inrve Post >j erativc | roeami/ation 
of tlie homolateril carotil sums di\ not rcsuH », divation of Mood pressure 
and eanliae roll is I allesu sx'n wlcii the test was enq loud m tlie presence 
of an intael va™us mrve after tlosssoj hmn-'eal nerve suUoo 

\ii UTiiisual clmual si-ndrome ImUng the gl .s-s,pharvnmal nerve to the 
carotil sums red a hits come to attention m the ts.mbm.sl gWo, barvn-eal tie 
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cnt jnlhwa^s arc iinp]ic’iU(} Jii petsoiK mote afliicfc^l, one 0/ the 

prominent s\mptoms is smmojio Thioiifth tlic contriliiitions of Wciss anA Ins 
issocntcs’ tlic ssiulromc 0/ 1 >r«(i«I sums sMienpc is sxill ostTbiisIied The dnsno 
sis IS iniiK fiom tlio liistors .uni fmiu niiro«lii<.{ton of the utl ick 1>\ prissure 
O'er the ahiiorniat ciinticf sums On tin bisis of ihuu'is in tanliac rate aiiA 
blood pressiiri and on the iffiets of ((itaiii dings nii flusi imnifistations diir 
iH" stimiihtion of tlie csiotid sinus time t'lns of tin sMuliomc lia\c been 
dosenbed’ ( 1 ) tin “\agal t\j»e” in wltnh sMuojie results from cerebral 
anoxia due to rcllcx nidni as\stol« ( 2 ) tlie “dcprcssni t'pi’ in "Inch sin 
cope results from eiubnl anoxia dm In full in scstrmir blood prissuie ali'iie 
and ( 3 ) the ' eerebial t'jn ni wlmli s\ii<up( insiies without si^'iiificant elmue 
in nrdiac rite 01 in blooil |ms\urc 'Jin first fipe is In far fin commoni*i 

'surgnal itmo\ il of tlic mrse pKxiis fmm tin walls of tli carotid stnu> 
and from the 1 of the coiniiion ciiotid hifiiu itum Jiw Icon lonimoul^ j'rse- 
ttced for iclicf of h' pirscnsitiee « uotid sums This opintioii is distgiits! to 
bO'cr al! nfTerent Jiir\e eonuei turns ntid has a fnii dt^'rte of success hut has 
sometimes faded oppirinlh Innust of incoinpUtc umoial of all nencs or 
hceaiisc of loci! nerse iwrcneration 

There are four nci\es whnh <ontii1mtc to the iniict'atiou of the carotid 
stilus and adjacent tmotid IhkU nnml' the glossoplniMuod '.ijus cersieal 
s'mpatlictie ami Inpn^lossil The l>i meh to the h'pojlossal is inconstant and 
the part plajed b' tins nerve is iirobiMv not impoMant The other three iicrvia 
sliovv consulenble vanation in then gioss nntomie ninn^emcnts but Rtcat 
constnnev in tlicir connections to the c iiofid miuis and the luloiinrotid jilcxtis 
rmbrjolo^icallj the nipsexlonn of tin thud branchjil nicJi niten and the eeto- 
diini of the glossoplinr'mteal nerve posse ^s an enrlv just iposition m the Tt,jion 
nhich is thi inliifc of the carotid Ix^h and cuotid sinus ehimiits fioni the 
sMUpathctic and the vo'nis enter onU it a cemipantivelv late sta^e of develop 
iiiciif* hrciu iiiiitoiiiie dissctfion it has lieen shown that a distinct and eon 
slant branch of tie Rlossoidionn* il mrvt coimcots with tlie siinis and inter 
carotid plexus The importance of this mrv< is suppciitcd bv its strihui.' con 
stanev in all speciis ot aiitiml ‘ 

On the basis of aniinil expenmiiitatiim ffeiing® biluvid tint tin icdtx 
from the eaiotiil sinus vvis tiinsmitted In i hiindi of the gbissopinrv lUi al 
nerve which he named the sinus neive ( iJs« known iis the nerve of Ifermc) 
Pc Castro'® on the ntlier hand cnnelii Ud as 1 icsult ol his investisations that 
amp\d«cs liom the carotid sums reuli meilillm ceiittis paitiv tlirou^di the 
glossopharvnsrcal iicne but more piiticulailv In wav nf the vagus K dm' 
believed from his studies on do's tint the main aflemit pitlnvav from the 
carotid sinus is through the clossojdnrvn 'cil mivc but pu soiiu ofcasioiis (he 
saf’us tabes pait Otlvets** ® have postulated a fhuefold nlTdcnt supph 
through the glossoplnrvnged vagus md svinpitliefie nerves A\ light" l.,Ii.v<.l 
connections also existed with the hvpoglossd mrvi C ode ami Piiule v ni'Csti 
lions'” dcsimied to settle the disc npaneies of pievions workers led tlieiii to 
^ Ic that in do!M the glossophaiviigeil eomicetions of the eniniid sinus nerve 
the bulb of the eaisliovascular components of the smiis reflex 
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doiiloiiitux aiul cardiac arrest The first two casts of this Kind were reported 
hneflj in 1942 bj Kilcj and *issocnles‘*, another case (unpublished) of Brow 
der s'* was obscnid bs one of m (B S fi ) m 1942, and a fourtli ease has bien 
reported bv us '* In this sjndromt, itaroxjsnisof pun occur m the pharynx aid 
base of the tongue jii the region siippli^ h} the Rlossoplnrjiigol and 
simiiltancoush there is tardiac slowing or arrest, fall in blood pressure, and 
sometimes sjueojic Ati-o])mization of the patient will abolish the cardiac effects 
and division of the glossophnrvngeil nerve intraeraniallj abolishes the entire 
svndrome 

With so much evidence tminting to the important role of the gIossophar)ii 
geil nerve iii the carotid sinus reflex in man, but with insiilliciejit evndeuce to 
conclude tint this nerve alone comprised the principal afferent pathwav m the 
case of the lij [iLfseiisitive carotid smus s 3 ndrome, the crucial experiment called 
for intracranial division of the nerve in a patient v^itli the syndrome In 1942 
Herbert and assoenles” hrieflj reported Ihcir cxpciienees with division of the 
glossopharjiigial nerve in a 64 jcarold man with a hvperscn-utive carotid sinus 
Their ohicrvatinns up to fifteen davs postoperative showed the carotid sinus 
reflex previously induced by pressure over the smiis was abolished on the side 
of tin. nerve section 

The following arc accounts of throe casis m whieJi tlic glossoplmryngcal 
nerve was divided iiuncnnnlly on one side for relief of the carotid sinus 
svTidrnme • 


CVS! RETORTS 

CvsE 1— VV K fHi*t ^o IHITIV « Tijeatcll mnn B<3niittcl fo the Vork 
Ito'pital la Ootnter, 1012 hat du/rofcl occsjional attack* of syncopo for ten yean anJ 
during fie etiornl we«*k« prior lo aHnu<«ion the attacks hat inereasci in frcijufiUcy fro™ 
one to four por <liy Tlio attack* were characientcj br *uJ1cn feeling of Jiitino*'* weik 
ness nnl confu«ion All attacks eime nlil<* he wa* walking anil nltl ougk I# never felt 
lie often felt il at te niig! t were he ansblc to sit ’own or liol ] on to a supfott After a 
few minutes the faintnes* nould pn*s laaiving him with palpitation nnd a tlirohbing pi™ 
in the top of the bead Tie whole epi«inle lostel ten to firteeo niiniues 

Tic physical esammatioo «1 m lo«el tittle of i>it:nifi<.anrc besi 1 a generalised axterio 
sclcro«ia The carotid arteries were seUrotie and nimlerately enlarge 1 partu-ularlj on the 
right side in the region of the siniia The heart was Jightly enlarged tu the left but otl er 
WISP normal Tie blool press jrc was JSI/RO and lie form of the el>“etrocar liogram was 
es'ientinlly normal 

Special preoperalive te«ts male with the patient m fitting positnn were 
1 Tre^ure oiCr tie left carotid sinos raoseil slowing of the nuriculorcntncubr dis 
charge with Mo king of tl e P wove for four beats tlen aentritular escape followed by 
prompt return to normal •inns rVijUhm on reJense ol ptessiue (Pig 1 A) There was a 
flU. UL blooj pressure fclmg of d <*ine<s ani near osneope 

" Pressure orCr tie right carotid caused asystole for six seconds followed by Ten 
tticular escape Hen promit return to normal rhythm on release of pressure (Piff • 




t and compitte qoieopc 

3 The alministrati n of atropine (00006 Cm) intravenously produced incomplete 
.^1 release Because of his age the doac was not increased At tie height of the 
^ effect Treasure on the left earot J a nus (Fig 1 C) imiuced very slight slowing 
^,th slight fall in Hood pressure Pres-urc on Ua right carotil ainu* 
j Lradveardia with sight fall in blood pressure Syncope did not 


atropine effect, pres-u 

ot lb- , 

(Ibg 1, B) 
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4 \ftDr I r cn n 7nt i uf tie r (.1 1 rarot 1 » no' rrj, n tl pre ^ *1 2' t r «c m blooO 

prp e rP nn 1 nr ] ic rnic nps|>(R<e lo re on ll e I ft f i ninp^ll pI rel) carol 1 f ntis 

(Fg f)''ptlp«npflg n jrp» o ' o g q< 1 rf* ure on tl e r gl • (naf^tbci zelj 

'nail not <• «(> d nng t,f j, r I j j „ o ercw* j ro»«urP a] e-l to tl s s not 

lpf re I- jrn ni/nl on d o 1 it to Ik I »l er., ii« t » e (Fs _ H) 

\t ofH'r t n (O t bor I'll) tie rgit glo /I rvicnl none > is ! ilelmtra 
cron llj n ere na t al t tm orj r e m IIm I fro «urP nni ncreaae n » 1 
rnte fono\ ng I oi ( tie n r e Ifto eri fr j'erafi n RS j rompt and iw ora 
pi cite I 

I ctitctj f U i. «| f 1 n 1 luT 11^ tie { UT anl oncUlf ' at* a no? op? j 
t on pr *"1 re o op tl p r gl t c r I 1 a I u« (on II e a le of tl o rortc PWt onl 1 n fa Icl to 
nu c mi Iton f n in c r I rile (fig " I) bl o I prc r Te«| irnt n* or state of 
onscio anosa f> n« t t fj oi tie left enrot 1 n i a I -la ro a nel umlfcrctl from its pt 
Of crati M te (1 (J T yyj I (left yenra e noe «ik rat on tl ere I ite t een a fet n H 
illneli of fa ntn".a t I 1 nre («| etr-1 I e to tie bt|Kraeii» t t tt of H e left s nus but llie 
ntlieVa Im not I on of t fli nt legtee to c j to a t on of tie otler rIo aniltrynpcal 
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from 230 to ISO, although cardiac rate ani atate of coii*ciou*ne»« remained unaltered This 
latter re«ponoe nfts comparable to the fall in siatolMs pressure oWr^cl on ocdosion of the 
right internal carotid artcrj foUoning iliiHion of the glow.fharjmgeal nerre on that side 

Comment — The jiostoperatne tests demonstrate two things In some pa 
tients followiiiR either denenation of tht carotid sinus bj glossophar} ngeal 
nerve section or proeaimzation of all local nciae connections, compression of 
the sinus imj cause fall m blootl pressure, apparenth the result wholly of 
carotid occlusion and unrelated to the carotid sinus reflex This obsenation 
mat have a hearing on the “depressor lipe ’ of sinus reflex, tthich maj not in 
all cas&s he due to the sinus rtflev but to anoxia of the brain from carotid 
occlusion It would likewise imalidate prcssuie o%ct the carotid artcrj as a 
test of the complctemss of carotid sinus dcneivation iii some eases 

The test also demonstrates the imbilits of bilateral carotid sinus dcner\a 
tion (glassopharingcul neiae section on one side ami proeaimzation of the sinus 
region on the other) to pre\ent shock fiom proiamc reaction 


CesE 3— h C (ni«t No 4C3127) a 71»CdroId man almitfeJ to the ^en \orV 
hospital m D«eml>er, 1040 hoi hal niout twenty five attack* of ‘vneepe in the previous 
two anl one half jears The attache came without warning unnlfy when standing but 
occasionally when sitting kftcr n flecling sin-ation of faintne** le wnuH fell but alwajs 
recovered in n matter of second* and se<ni none (he wor<e for tlie espenence During ono 
attack he hail hurt his head in a (ill anl (his lei (o his consulting n ph}<ician who male 
tie diagnosis of cnrotil sinu* *vndr<cne Is conipre««ing the left carotid 'inus anl repro 
dueing an attack 

The physical esamination reveahd oiil\ atlerio«elero i* compatible with hi* age The 
carotil arierie* were not romarkalte on | ilpalion Tlie heart wa* only sliglitl) enlargel 
to the left The blood iressure wo* lO./a* The electrocardiogram showed only nolerota 
changes in the T wave* and KT xgiiKnl* compatible with coronary artery disoa«e The 
electroeneci 1 al gram was nornul 

Special preoptratiia te<t« m i 'e with tic patient in sitting position were 

1 Pfe«*ure oier tie Uft larotil sinn* lausel coni|l te ounculotentricular block for 
eighteen seconl* with onlr one autKolar lootraclion in that time (Fig 7, I) The *\8tnlic 
hlogl pre*«ure fell from 140 to M anl lie patient became «emi con--eiou« 


2 Pressure oier tic right rarctil «ino!* eousci moilerate slming of tie earliac rate 
from 'O 10 4(1 p«r minute (Fig ' Bl Tie Wool pressure fell from 140 to 112 nnl (here 


3 The n liniiiistrnti n of nlropne (IKinOt Om ) intra'cnousU nldisUel tic nlleriilinn 
«v arlirtc Tiu pte^urc wr tie rigU 7 Ci nnl the left (Fig 7, Zi) 

cirotil sinus ninost entircls bill not (1 « foil in ll» I | ress in Sync ]e dll not o<ur 
\ rejetition )f tie tests on the fiUowinj. las si onisl that tie left carotid sinus (Iig 7 t ) 
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3 The a In iiii«frfttion atropine {ftflOOO Om ) intrsurnonalt abolishel all effects of 
prc-ure over tin ncht (Fig -t, f ) onl the left <Iig 4, li) carotid einu-cs 

4 After procainiiition of the nght carotid emus region there was a nae of fifteen 
points in Bvsfolie pre««ure and slight iiieiea«c jb cardiac rate Feepon’e to pre*“ure on the 
right ane’thetizel emus cau«el no ehaage of any l[in<l (Pig 5, (), while pre«?iire on the 
left unanesthptized rnroti I ainua naa the <aine as on presioua occasions (Fig 5, B) 

At operation (Fibnnrv, 1914) the right glossopharyngeal perve was dirideil intra 
rranially Them followed a prompt nse m blood prcasuri from inO/Oi) to 22(1/120 tml * 
gra iual return to normal oyer 11 e neat twcise hours Tliere wa« no change m cardiac rate 
Keio'ery from oj oration was promjt anl uneomplicatcil 

During the three and one half ymr* aince operation the patient has had none of 
the former attacks of eancope anl no longer protects him-clf against ptes-ure orer the 
enlarged right cnrotil emus AIa<sage and pressure uver the right carolil sinns on tie 
side of the nerve lection cause no atterntion m cariliie rate (Pig 5, C), Hood pre^sore 
respirations, or utale of consciousness aa long as lie [ttssure does not occlule the internal 
carotil The resionses to pressure oxer the left carutil emus, as comparcl to the ptcopera 
ti\c responses, were the eame or of lees degree whtn tcetc I on numerous occasions (Fig 5, V) 
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However la the early pu9iO|»riiite period it was found that with tie patient m 
sitting position heavv pressure over the riglt carotil emus on the silo of tlie nerve section 
if suthcient degree to occlude the internal carotid ftr aiv to ten seconls someliineB caused 
n fall in ajstoln. pre-sure of forty to fifty poiutB without altering cardinc rnfe or state of 


Three niontf s t osfoperativelT |re>snre over the ri,^ht carotil Biniis lia I no effect on 
heart rate (Fig f tl or on Wool pnsvore The left carotid sinus possesspj the same 

degree of sensitnitv os before ojiernlinn (Fig ( iJ) \fier a control rerord was taken 
(Fig *5 B) atieslhcl nation of the left carotid <ions rsgiin (on tie Bile opposite the nerve 
section) with _4 c i of 1 per cent procaine produced a i omplele Horner s syndron e marked 
deviation to the left of tie protrude] tongue jronouneesl hoarseness nn 1 difficiiltv m 
Bwallowing in 1 eating paralvsis of ll e r> m] atbetirs livioglossal vggus an 1 presumahlj the 
> — 1 t. a\ jlj |he len|j|iiu>g of tics* effect' blood jresjlire rose from 

- I I " t to 7o/o(l folloue ( bv pallor sweating and mental 

, I ■■ I this penol aliowcl no significant change in cardiac 

■ I ■ I aiil after twentv uiinutcs the symptoms of shock 

scl anl the llonl (ressure rose abruptlv to d40 12i» The neurologic mgns of complete 
^''*'*tl ctization of the camtid sinus region were still j resent and now with the patient m 
. 1) assage sod pressure miioffieient to o eluie the arterv were applied over 

oLamued carotid emus this dil not produee anv .lange .a isrdiac rate (F.g 6 C) 
Jliejroi J ,, Q, jtate of < onsciousru «s However when heaw ires'ure was male silf 
bloo.1 pressure, internal caroti I arterv for eigl t ecconds, the r 

Ccient to occiuu 
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‘'Cttleil if the same test were repeated after additional blocking of the right 
xagiis nerxe beloxx the carotid &miis but tlic bilateral Mgus nene block xxould 
be hazardous because of the resulting bilateral laryngeal nerve paraljsis 


DISCUSSION 


Following the stinuiliis of the woriw of \\eiss and his co workers on the 
clmieal aspects of the noninl ami abnomn! carotid sinus reflev m man surgical 
resection of the iiitci carotid plewis and strapping of the carotid bulb were 
rather wulelj emplojed in patients with hvperseiisitivc carotid sinus reflex 
Initial enthusiasm over the operation has liecome leavened somewhat by its 
failure to relieve svneope and comailsions in all cases m which it was emplojed 
Nervis are believed to lo-cnirate sometimes and occasional accidents to the 
carotid arterj are known to have occurrc<l Obviouslj some cases have been 
poorlj silected for opciation and m our exp rieiicc a rclativelj small number 
of patients picsumed l» lunc an abnormalh sensitive carotid sinus reflex re 
<iunvs surgxcvl wtervcntion 

Although extensive investigations have been iiiadt on experimental animals 
of the contributions of the various nerves in the afferent arc of the carotid 
Sinus carotid lodx reflex the experiences could not bo reliably correlated to 
the human being Considerable indireil evidence existed to indicate that the 
glossoilnrjngcal nerve mil its braiich the carotid sinus nerve plnjcd a 
major role in this reflex althoiHi anatomic roniieetions to the sinus of two 
other cranial nerves and the sjmpathcties have been rcliabU demonstrated ' ** 
The intracranial division of the glossopliaivngeal nerve in patients with the 
Carotid sinus svndromo 1 as lositivelj shown that all the effects resulting from 
pressure on the sinus are transmitted bv this nerve Vdditional cxidence in 
dicatcs that probablj the chcinicallj imlutcd component of the reflex is trans 
Tnitted pnncipalh hv nones other than the glossopharvngeal Since the carotid 
&mus sjndrome appears to be largelv if not whollv due to pressure stimuli 
selective division of the glossopharangeil nene is ideallj suited to those patients 
refiuinng surgery 

Because of the fact that the carotid sinus netxe joins the glossopharjn<’eal 
nerve near the base of the si nil ami sometimes within the jugular foramen’ 
division of the nerve throuji a cervi al incision is uot priotical As a neuro 
Surgical procedure intTveramal division of the glossopharjngeal nene is rela 
tireh simpk and safe and the resulting anesthesia in the glossopharj nx is un 
noticed bv tl c patient Ilcgeiieralion of the nerve is impossible and an addi 
tional advantage is that the hypersensitive reflex can be interrupted in those 
cases of c vrotid I od) tumor other cervical neoplasms aneurjsms tuberculous 
nodes infeetiou and irradiation scarnn« where local dixsection mav be nre 
eluded * 


CONCLLSIONS 


1 The sloseopharynseal nerae tnmmrts the afferent impulses of the carotid 
sinus rcllcx indueul I v pressure on the carotid sinus 

2 Intracranial division of the glossopharjngeal nerve permanentlv abol 
ishes the effects of pressure on the homolatetal carotid smus 
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unaltered (Fig 0 I) nl le re {on^ to prewure o»er tic left carotid s nus (on tie e Je 
of tie iier\o e-etion) (Fg » Jt) were founl to late leen entirely abol*teJ In tie 
eigl t monll a aince oicralion tiere hs»i bren no epontanco » attacks of syncope 

In an tJTort to explore tie effett ot „lossophiijngeal nene section on the 
ehernicallj jndiicccl component of tlic tarolid miiik reflex the following test 
tens made on one piticnt (Ctxe 2) 

Three months following intraci imal ditision ot the right glossopharyngeal 
nerve the findings on pressure oxer etch earotid sums were unaltered from those 
present early m the postopcnlne period Pressure oxer the left carotid smus 
eaiistd cardiac slowing fall in hlooil prtssuii and dizziness xvhile pressure over 
the light sinus (on the side of the iierxe section) caused no effects except slight 
fall m systolic pressttn. sometimes xxhen the artery wns oeelnded 

Sodium cy anide (0 35 c c of 2 per cent solution) was injected m the right 
antccubital xeiii and the mferxal until s sudden dear cut respiratory reaction 
occurred wxs timed This iiiterxnl x\ is twenty two seconds and presumably 
corusponded to the time K<jnue<I foi cireiil ition from the right forearm to tl e 
carotid sinuses 

The left carotid sinus region (on the side opj ositc fl c glossopharyngeal 
nenc section) was injeetctl with 25 ce of 1 per cent proexme This rvbiltcd 
in rise in blood pressure from 1$0/II0 to 230/120 moleratc increase m cardiac 
rale complete left Homer s sxndromc hoai«cness difficulty in swallowing and 
marlfcd dcxntioii to the lett ot the protruded tongue Pressure over lie left 
carotid sinus hid no effect on hlooil pixssiiie cardiac rate or state of con 
seiousncss In otlier words there w is pxnlysis of the left esrotid sinus reflex 
the ccrvucal svmpallicties and the vo^iis and hypoglossal nerves 

In this stite of paralysis of the entire left exiwtid sinus mechanism and 
its coniivetin„ nerves plus jiralvsis (h\ previous intracr'innl section) of the 
right gloxsoplnryngeil neive the iigeclion of sodium cyanide m the same 
amount and at the ssme site was roiieiteil The interval of time from injection 
to respiratorv response w'Vs twenty one seconds anvl the degree of the response 
was the sxmv as tint of the control injection Lnder the eonditions of the ex 
perimcnt it vtas not jossillc to diterrome changes acciirateh m csnliac rate 
and I lood pressure but if there were changes they were not maiked 

If the Mtc of action ot sodium cyanide m prolucing the resi iratorv re 
sponst is at the carotid sinus as is mamlxmcd by Itobb and AVeiss * this tvst 
would indicate that a large i art if not all of the chemically indiKid portion 
of the carotid sinus reflex must Inverse patliwavs other than the glossopharyn 
genl nerves namelv by way of the va*Tis ll c simj ntheties or the hyl oglossal 
It IS likely tint the cnroti 1 bo lies play a j nrt in the chemicallv induced reflex 
but for the purposes of tins experiment tl e tsrofid smus and caroti 1 body an 1 
their mterrclitcd nerve supph msv lie eonsidcred as one mechanism Investi 
that the aortic bodies are affected 
iting effects of cyanide and oti er 
se in tills case could theoretically 
f m stimulation ot the aoriit i kiics uui the time interval of tl e response 
come ro stimulation of the caiotid siiuls The matter might I c 

IS more m 



END RESULTS IN THE TRl ATMFAT OF TEPTIC ULCER 
POSTI RIOR OASTROl NTEROSTOJn 
A\ilu\m CooPFB AID ^l^v\oRK N \ 

(From the iifj-nrtmrne of ‘t rgerj of The ^rr lorl U «| tal on I CoTReU U< ? cal CoHegc) 
INTRODLCTION 


I N THE fort\ ei£»lit ^eii-s since Do%cn first perfonncJ posterior pastiouiteros 
tomj foi 1 cptic ulcer tins opcrilion has lH.cn perfonuod on imnj tliousantls 
of patients Vftcr i period of dexelopment the ptoiedmc came to he used with 
enthiisnsni snd in this (oiintis 11111111 ^ the leiiod from 1910 to 1930 it ms 
the surgicnl mettiod most fonii onh mploicl foi treating peptic ulcer Fot 
a hrief pciicsl the pilnioplast\ teitlur liidd «r 1 inne>) «ss used 111 ecrtaiii 
clinics hut U A\ns never i serious coiiipelitoi of gostroeiiterostonn I p to 1930 
most surgeons m tliu> couiitn lescned gistiic lesection for fiastiic lesions eitlicr 
ulcer or cancer uUhougli Bitttoth \on Uahcrci and Finstcrer on the continent 
and Berg and Icnisolm m iliis coimtrv hid advocated eostne lescetion for 
duodenal ulcers paiticulsrlv those m the ictive st ige of 1 leeding As the fail 
vires of gnstrocnterostoiin liHsme luou numciows and chronic iinrRiml ulcers 
and their eomi lie itions nccmmilattd iii the luce thru s of this eoniitrv there 
ms a grndinl shift toward cssiric uscctioii This elnngc and the convicMon 
that gastric resection give liettcr nsiilts \ cninc Miicnl during the period fioni 
193n to 1940 With e'S|>encn<e improved teclmiques letter pre snd post 
opentive eire and ohemotheni v sm^eons itarned to ) erfom gistno rt section 
vvitli a rcisomtilo inortnbtv In most clinics todav gsstiocntcrostoniv is in dis 
icpute tud has ticsn icpUeciI laTgvlv h\ the move rudical procedure The 
vonnger group < f surgioiis psiticuhrlv Inve come to feel tint g'istioeiUeios 
tomv is a fiultv opcntion ml tint 'mvthmg slmit of 1 risedion vnll vieM a 
poor result \mong tlic moic sns«»ncil Rroups of siu^cons art still to he found 
those who elanipnn pistrocntirostomv nnd use it frequentlj Bciwocii these 
two groups then is coiistdcmWe controversv over the relative inenl$ of the two 
procedures 


Todnv the end results o! s new surgicnl treitniont for peptic nicer vjgot 
<iu\ sre hcin" jirojcctcd into this old eontioversv 1 nless vTgotnnn cicirlv 
proves to Ic the psnacci thif all those intcrcsteil ui this field Invo long lookid 
for then is lenson to I cIkvc that the evulwatiou of Rsstric operations will Ive 
further hccloudcd This is j irticijlirlv tnic if v igotomv is to J e used simul 
tsneoush with gistiocntiiostoi iv ot resection It is timolv therefore that wc 


icmcvv our psst espciicnr* nnl in to evnhiitc ohjertnclv and aecuntelj* the 
1 ngtenn end results ot gastric operitions The purpose of this piper is not 
to compare tho usuljs of g-istroentriostomv m<l {.istric resection hut to give 
IS complete nid clear a picture is possible of wlnt one can expect from the 
ol Icr piK <cduro gistrociUcrostomv U is Iwpod tint a rsvievv of our cxpeninco 
m n Rive insight and pcixpccliie to those performing gastric surgen 


4"3 



424 


SLRbl K> 


3 The elicmicalh iiuluiHd put of Hit* rarotid sums u fhx prnhililv nmains 
intnct aftoi ititner innl du ision ol the }rlossoplnr\ iisi.il iii r\e 

4 As Tti nltermtno luoctdiirt to IwnI dcnenntion of the nrotid sums 
for relief of the cirotul siiius sMidnimt iiituci uiial ^lussojih inii 'ral mne 
sethoii ]ns an adv inti^t ni lint the foiimi proeidiire mil he followed hi re 
generation of the Junes .nid ikjsmsscs the Imiid of dinngc to tlic oarutil 
oiterv 

'j Intricrannl division of the glosMpli iiAiigeil iicive can Ih eiuplovid ii 
p.iticnts in vvlioin tlic toitdihon of the lord tisMiis il.out tin cnrotiil sinus 
might male loeal siiigin imdesinlilc oi imi»ossilil« 
nJFERENtFS 

1 llsj R SI, nni Mennrt, II t OI ■> rv'ituns iinl ‘’urci fl! Vsnifts of IIip Carotil Sous 

Refl<x in Man VtpriRY 11 »| » ‘is i»j» 

2 Kiv II H, ant sninrl II J TIo Tmlnuot of II\per*isi«itiTe taron-l s nu' I" 

Glo-^.iliarjTcnl Nmv sVinn Tr»n-> fioiK of |iio llirrai { U"! ing sh-i«i 
^ elr('.^rc 1 -'Sia> | UJ 

3 Ilev ni ms C an 1 III jl ml I* I r (oiirsnl In lion In n.’rf it i amns rnToti h^n int'ii'l 

Con pt reni Vi ilo I lol li3 ciiJ lut 

^ llroak n 1\ aul s(p]|i (| Ila*|nn.* fi 'sleil^ I res*nres of Single Ini Organ* in 
Isolan I enroll 1 sinis \ni I |1s«il HO .ii'.II I'll! 

5 (ft) Mei.s P anl linker I tli. tamnl s„nus Reft s in Heillli anl Pisea-e It‘ 
Role in Call' It I n of I ninling an I Coiit iNions Me Iicine 12 21 3 j 4 1 J"J 
(b) Meivs s* ( i|i« R It Jr I- rri« I H Jf «nl Munri I> ‘«»n ope anl tnn 
Tiilsinn# Due to fUi»rv'nMU»e firolil ^iniH Iteflea Dingnosw anl TrMtnent 
\rcli Int Meil 88 40” 41” |ii< 

() Riyl J I) Otkirvitions on llui n 4 nroii I *'iou' nn I Its Nerve siuppU Anal Vn> 
84 3sr "9n lua" 

7 **liee1 m D Mullmllsnl I II anl sjnir (T II •'irLKil Vnatonie of tie Cnrutil 
^min Nerre Annt Pee 8 fi 41 lOil 

S \*kUpmirk T ' ’ < Vmlo i al Fsi erimeutal anl 

Climcnl 1 I n Reti MiniMv Carotin" 

Aitn r«T • 

" Ilering H I . ' « » . Milio' lir 71 

10 UCistro F Uel er ilie Nfroktnr nn I Innemtion Jen Clomus intieum leim Itennlien 

uni 111 lea snigetienn \n itomi' h ex|en enfelt tater* lel i ngen Ztsclir f *' 
ge« Vnat 89 . 0 2i > 1 1 » 

11 Knhn R II Die III it Innkregleir /(•ebr f I ge « xwr Mr-I 68 -01 211 1* ' 

I” IHmeloi lu D Mvreo I Imn I O nnl Vslin \ Lc' i nes refl.x „ene4 csro 
tiliomie' Pres'e mi I 35 15s j . 

13 HevTnen. C Bnii k ert J J anl Regnier- I Ii Sinu' Cirotiien lari' mW 

Oa'ion Doin i Ooiiipsnv 

14 Mriglit S Lecture on ReionI VV rk vn VITerint (ontr I of 1 ii iililion in Ilealtli nnl 

Di«es«e Bnl M I 1 4j'4t' 1 I3_ 

13 (ft) Cole l F anl Dingle M T TleCsrolil •Sioiis Nene I ro sniT Meet Mivo 
Cla 10 i^nn iai> 

(b) Cole C 1 Dingle \\ T in I Mo rhouM> \ II h Tl e INr lioi i. ular 4 iirnti 1 
&mua Reties \m J I by«i«l 115 .4 1 J 4 0 lOji 
ir Hiiev Mel 58 4IS44J 1 Hi, 

17 IMey ^ j a’" 


29 30 194 ’ , 

01 Tlnbb Cl r an' VCei" *< V Uetlol for the Mea'iieient of lie \eIoiiij of tie 
”* pulraotisry nnl Penilenl lonoi' BI ol 11 v in Mnu \n Heart J 8 f j 1 070 

_ . V anl Comroe I II Jr Funetions of tie Csr til anrt Vortic II lies 

22 S,1 Vt 20 11513' Win 

s. U sorgiril Vnstomv of the Oiroti I s n is Nerve anl 

Oh, ^ ms 


Inter 



COOltR rO^TlRIOR OVSTROFNTERO^rOArt FOR PFITIC ULCFR 427 


TjlBic II CouRECTiON ror Deaths Dctino Folloai ep Period and Cares Actlalet 
FoLlOWED 



and the euunihtuc net Mirvuors (Column 1 ininii? Column 2) Cum»?a(tic 
‘Net Siiriiiors liKrs to the immher of eases possihlc to IoIIoa\ each Near after 
opention The iiuinWr of cases actinlK foUowe<l e icli follow up j car, irrespcc 
ti\o of jcAr of opcrttion is then obtained and recorded (Column 4) The ratio 
botweeu ci(»iu(<i/ii c jict suriuors md co<ft actualh/ foUoued cnch follow up 
Near is eomerted to per cent and recorded as the follow up eut\c (sec Fig 1) 
d The poor results or failures of g%stroenterostomA are then determined, 
eieli failure being retarded in the follow up vtar m which the case first became 
chssifitd IS a poor result (Tnhle 111 Column 2> In Tshlc HI, Column 1 the 
cases actintis followed are listed (fniin Taldt II Column 4) and the ratio of 
poor results to cases actuallj followed eneh follow up jenr is recoided as per 
centage i Column 3) These peneiitiges arc accumulated (Column 4), and 


Table III Poor Resllts iv toLLon te Tears 
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CLIMCU MATFBIU 

In the thirteen and one quiitcr Acnr penal 1 ctnecii Oct 1 1''32 an \ Bee 
31 194' tliorp were 279 posterior pistroentciosloniics done for peptic ulcer on 
the nnrd stniees of the New lorl Hospital Tie di triUition of these cases 
o\or the jeirs is shown in Table I whieb lists the number of opcntions done 
enchjenr (Column 1) the oj entne deitlis (Column 2) the opentnc simnors 
(Column 3) an 1 the cnmnlitnc o| eratuc siinucrs (Column 4) Pcnisil of 
Column 1 shows that fewer poslennr (nstroenterostonnes were done after 1940 
This occurnd m spite of a growing aoliime of jnstnc eases for m keepni); with 
the popular trend gastric resections were ptrfoimcd more frefiucntb tMn 
gastroenterostomies 

aiiTjiOD or RFioRiisr 

The method used for reiKntmg the end lesults is tint which I d nscl m 
1947 • The nsos arc grouped bj follow up sear mcspcctne of sear of opera 
tion and tbc joor r«Hlls oeeurrmg m each follow up a ear are determine 1 
This en ibles us to use all of the imternl and to espriNs end results in the fonn 
of a graph ^inee a detaila) deseripimn of tins nicfliod is arailalle in the 
icferonec oiih the essentials iiceesniw for following the test wall lie gncii »' 
this paper nricfla the nietbi d is as follows 

1 The elinieal imlerid is ebanesl first in Table I deseribed previoiidi 
from winch wc obtain ficuns <n openlia^ nortiliH and cumiilatne operatne 
suTMvois at the end of each ealen hr j ear (Coluiiiii 4) 

2 Tlie figures on cuiiiuhtne o|etati\e suramrs ne eiiicitel for deatls 
that oeeitried during the follow iip {snal K siibtraelini> the deaths in llo'C 
cases up to the followup sear in question This k shown in Talle II which 
lists the ciimuhtne operatne survivors tfrom TaMe I Colunn 4) the death 
occurring in those patients up to the rcspeetive veai l fillowup (Column 2) 
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author has licon able to ob'5cr\e and icpoit upon This is partieularlj true if 
the author or the reader is to compare two groups of cases Unless tlic com 
pleteness of the follow up is similar in two groups of cases, thej must be com- 
pared wuth caution 

VN\L\SIS OF c\s^ 

The eumulatne opeiatut sniunors (Tuble I, Colnnn 4) are duulcd into 
ETood and poor lesulfs For the purpose of this studs a poor result is defined 
as ani patient who, at anj time after g.-istioenterostomi , ( 11 must be reliospital 
ized for peptic ulcer cither in this or am other hospital, or (2) has an> CMclenec, 
either hj historj or exanimtion, of blecdmir from the upper gastrointestinal 
tract, or (3) lias either clinical or x r.ij CMdcnee of a marginal ulcer This 
includes all patients haimg inahA gastric eomplamts after g.istroenterostomj 
It does not include a numlKir of patients with pain gas, bcleliing, or indigestion 
all of a mild or transient nature These eases are considered satisfactorj results 
The ratio hetween good and imor results at the Icsel of each follow-up jear is 
shown in Fig 2, A, the /fldwrr curtc The figures foi the failure cime are 
listed in Table III 



The criteria of a poor result in this studx are i|Uiti rigid for am patient 
basing had am notable recurrence at amj time after operation is considered as 
ha\ing a poor rcMilt and charted as such on the failure curse Bj the fourteenth 
^ear 49 eases are rceorded ns i>oor results « Table III column 2) on the failure 
curse, each case being rcpreseiitcNl h\ the percentage of those followed each 
follow lip lear irrespectne of operalnc sear It will he noted that 47 of the 
49 failures oceiirrod hi the fifth jear after operation This sfrongU supports 
the MOW tlidt if a gastioenteiostomi does well for file jears after operation 
the elnnccs of contimiing to do so are esc ellmt 


A niunlior of the 49 |,o(ir reeull, »rc no» dasiifir.l o, rcenlle Tliirtcen 
eo.,« the enter,., „t fa,l„„ 

e,,a terne,,, hell ot the l„„e of tl.., „„hom further oper.titte tirttn.cnt 

For three pat.ent, tfnstroet.terosto™, e,ej ,r„„. „,e “"peetTe To 
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are then clnrted on Fijj 2 A, uhicli is the failure cune The percentaso of 
failures or poor results is thus ineisnrcil at the level nf each follow up jear 

POIJJVtt LP 

It IS important to know wlnt portion of tin. cases in the scries were followoii 
This infonintion is eliartpil in Fi,< 1 whioh shows the ratio of cases actual!' 
followed to esses that eoiiftl ln\e liecii followivl for each sear after operation 



The peiceutage al>o\o the line is liist and that IhIow the line is followel It 
will bo noted that the follow up dceiesses from 97 per rent the first vcar to a 
low of 4’ per cent m the thirteenth jeir In f/n, fourteenth venr it goes up to 
100 per cent for follow ups Lappined to have }>een nrrml out on the two 
natients who were operated upon and snr\i\e«l the fourteen vear period 
^ It 13 felt that a follow up Rinph or siinihi uiforiu iti< n is important in 
follow up studv for it tells the leader how much of the total picture the 
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The figures (or the modified failure cunes li and C, are given bj follow up 
jear in Table IV Mlueh lists the cumulatnc failures (by addmg the cases from 
Table III Column 21 the cumuhtixe failures modified by conserxatne treat 
meat (Column 2 — hj subtracting the patients 'vho had good results uithout 
further surgerj ) the percentage on the primary failure curve (from Table III, 
Column 4) the pereentsge on the failure curve modified b> eonservatne treat 
mont (Column 4) the cuniilatixe failures modified by eonservatne and opera 
live treatment (Column 5l and the percentage on the failure curve modified 
bv coaservatue and operative treatmont (Column S) 


operathf MORViEin l^n es-d resctets 

In i sense the first failure of anv operative procedure is a death due to 
operation In consulering which gnstne operation to do on a gnen patient 
the surgeon must estimate the chance of survival and the possibility of a satis 
Table V V^alvsis or Opcratue Djlvtus 


[ [ OTT3tVnvE 

ACE ornLVTivr I PVT or 
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Cood rmiij jnrs of folio%\ up Ins l>cen i higl h sitCLes-.fuI operation \et at 
one time durincr the postopeiitno course (within fi\e jenrs of operation) they 
were tonsidered as ln\ing i>oor results If this study confined itself to fire 
real end results many of these would have to remain poor results The 
obrious question that arises is how they should be catalogued now One can 
take the \icw that these csscs sholild not le reported as failures of gastro- 
entei-ostomj yet all will ha\c to concede that whetlicr these cases are reported 
as good or poor depends npon the jeir in which the end result study is male 
In view of this I am of the opinion that the truest picture is presented by 
considering these esses as once a fiilurc alicsjs a failure on the primary 
failuic curve nnd correcting this pessimistic picture hy a second or modified 
fniluri- curve on which the poor results tliat subsequently became good results 
under conservative treatment arc subtracted This modified failure c«rie 
gives n true nnd clear picture of the end lesuUs of gastroenterostomy over a 
period of years The values on this modified curve rsther than those on the 
pnmarv curve ore the ones that reflect the long term end results of the operation 
The failure curve modtflei] I > subtracting the cases that become good with 
out furti er surgery is given in hig 2 i? It will be noted tint this curve is 
flattci than the primary failure curve and that it is actually reduced Bhghtly 
from the seventh to the eleventh vears On the Insis of this curve we can state 
that the poor results of gastroenterostomy at the end of five years is 103 per 
cent at tl e end of ten years is 160 per cent and at the end of fourteen years 
IS 18 5 per cent 

The coTistitwtvnnal nature of peptic ulcer anl the tendency for wUcrations 
to recur after both conservative and all known operative treatments are well 
recognized Tliercforc another important consideration in anv operation 
leptie ulcer concerns the situation in which vve leave the patient in regard to 
subsequent gastric operations that may 1 avc to be done if the primary operation 
fails This is particularly true m gastrocnteiostonn because of the well known 
tendenev to form maigmal or jejunal ulcers Tic question that arises is how 
favorable (or unfavorable) is the situation ot the patient in wl om gasiioenter 
ostomy fails Is his position hopeless or can he le silvagc 1 an 1 put in a con 
dition to enjov a iionnal life free of gastne symptoms* 

To answer this question the failures of gastroentcrostoi v after further 
operative treatment (26 eases) are analyzed The failure curve modified bv 
both conservative and further operative treatment is given m Fi" 2 C It 
will be noted that with the benefit of further operative treatment on tl e patients 
in whom gastroenterostomy has failed the net failures aie reduce! to 82 
per cenf 

METIIOD of 5IODIFVINO THE FAIEURF Cl RVF 
To molity the fiilurc curve bv eases that su! sequmifh become goo| results 
we must calculate the pcrcenlT*e for tie niodifiel curve for each followup 
-v ear bv the fomula 

Cwmwlativc failures mohfiel eurulitive fiiliiies fiilme cuno per 
centage modified failure eurve percentage 
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The figures for the modified failure curves B and C, arc given bj followup 
jw in Table IV which lists the cumulative failures (by adding the cases from 
Table III Column 21 tlie cumulative failures modified hj conservative treat 
ment (Column 2 — bv subtracting the patients who had good results without 
further surgerj ) the percentage on the pnmarj failure curve (from Tabic III, 
Column 41 the percentage on the failure cuire modified bv conservative treat 
ment (Column 4) the cunulatuc failures modified bj conserrativc and opera 
tue treaimoni (Column 5) and the percentage on the failure curve modified 
l‘v cinscrvalive and operative treatment (Column 6) 

OPERATIVr llORTALlTV V'.D END RESULTS 

In a scn<!c the first failure of anj operative procedure is a death due to 
opcntion fn considering winch grstric operation to do on a given patient 
the surgion nnist estimate the chnnee of survival and the possibihtj of a satis' 
Table V VxAiisis or OpERvnvr Deaths 

[' j T 1 ~ 


opebatite 
I pw OF 
pEVrn 
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factorj’ end result Therefore, operatne niortalifj must be considered m anj 
fl.istrie operation Operative njortalitj is brought into the end result picture 
m Fig 3, uherc the ranous failures aro charted on fop of the operative mor 
talitv Thus, vve see that the failure of gastroenterostonn at the end of the 
follow up period, talting operative mortality into consideration, is 2S4 per cent, 
that with the benefit of conservative treatment it is 217 per cent, and that 
with the benefit of further operative treatment it is 11 4 per cent Fi? 3 bniifrs 
together all of the informalion related to end results in the entire group of 
279 gastroenterostomies done at the New York Hospital 

During the thirteen and oneriuartcr jeat period 279 gastroenterostomies 
were pcrfornicd with nine ojierative deaths, an oi>erafive morlaht.v of 32 per 
cent Details of the operative deaths arc oiiilinoil jn Table V 



Fiff 3— PAlIure cursev aupcrlmpoMd en op^ratK 
curve alter cenaervative treatment C taiiura curve 


It Will be noted that the operatite deaths an? fairlj eienl^ divided into 
three groups tJioso caused bj saseiilar oeeideiits (Cases 1, 4, and 9), those 
caused piilnionarj eojnpljcaliojis (eases 6, 7, and fi), and tho»e caused b> 
peritonitis (Cases 3 and 5) One patient (Cave 21 died of evisceration and 
multiple gastric erosions With the advances in theinofliirapj tcnlav it seems 
likelj' that the piilmonarj and pentonitisdeitbs (about half of the nine deathi) 
could be avoidid Pcruvjl of the operative dcntlis listnl in Table I Column 2 
shows that theic were but 2 deaths in the list 109 opei itions done This evi 
dence supports the view lint gastroenterosfoniv can bi. done fodav with an 
operative mortalit} of not moie thin 2 percent 

41.1 Sis op roeiR REfn-t^Ts 

Pathotogi / — Tlieie were 49 pvtionts who had unsatisfactory results at some 
tiiup during the follow up period after gistroentcrostomj The pathology in 
those with lecurrcnt sjniptonis i« listed in Tihle VI 

JIanj of the pUients who eventvnllv prov«l to have marginal or jejuinl 
ulcer had srj> findings at one time or another during the course which siig 
csted renelivation of the original duodensi nicer Yet in all pitients m whom 
tl patholo''} was proved, except the last three listed, rcoperation or repeated 
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Table ^ 1 


Total 


49 


\ njs lia\c pro\ed them to Iiilc a m'li^mal or jejiiml lesion One patient with 
prinnrj duodenal uleci had a gastric ulcer that accounted for the recurrent 
siTnptoms, one patient nitli pnmar\ gastric ulcer Ind a fatal hemorrhage three 
^\eeks after gastroentcrostonn , in oiih 1 case in the 49 failures did the patient 
proie at operation to ln\c a persistent duo<lcnaI ulcer after gastrocnterostomi 
Three months after the pninarj operation this patient had a bleeding episode 
for which a pjloreetomj wss done The duodenal ulcer was remosed but the 
stoma failed to function and was resected three weeks hter No marginal lesion 
was found This patient dci eloped a niai^'n d at the site of the new stoma, 
which later perforated and was the cause of deatli This patient continued to 
haae poor results after two operatuc proco<lures since tlie unsuccessful gastro 
enterostomj In no other case in this entire senes was the pathologj pro\ed to 
he reactnation or persistence of the duodenal nicer In ererj other case in 
which the pathology was established bj rcoperation, the original duodenal nicer 
was healed 

Chnicol Symptoms — In the 49 poor results the outstanding clinical mam 
festations of failure were os shown in Table VII 


NUMBER OP C\«!E8 


Ilemgrrhnce o^l^ 
Piiin sod hcmorrh^CC 


The moNt common leeuntnt samptotii was pam (75 0 per cent), which was 
mualh nitfimittcnt l.orniE md nlmed In fowl and alkalies In most cases 
the pam » >' aimdar to that cjiiswl In tl,c original nicer eiccpt for ils location 
The iiaiii 111 nnrgiml ulcer is asualh i hit loner and lo the left of the duodenal 
nicer p nil and a intieiit iiho his csperienccd both can oflcn distinguish them 
In oiih 1110 of the ntients baling reiiirrent pain as their onlj sj-mptom iras 
margin il nlcir not proitd 

(.sstroiiitestinal hei.ioirhsge follooed pan, m freqiienev (571 per cent) 
There iier, belli een one and die Mewling episoele, afler operition, and the el.m 
cal manifestations of lile«luu saned from i fe\r tarn sfo^le tn t- . r 
ehiiiged Mood iiith fa, d sbwt depending thoTeierUr of Z h “ y 
In 4 „1 the 2b pitienl, iihn bled the lieiimXl hemorrhage 

ZsideiPd mild Of ,he 12 irho bad liMm, T Ze r Ini 
marginal nicer iva, proied m 6 and suspected but Lt provrfZT'''' 
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factory end result Tliercfore, operative mortalilj must be considered m anj 
gastric operation Opcratixe mortality is brought into the end result picture 
in Fig 3, where the larious failures are charted on top of the operatne mor 
talitj Thus, sec that the failure of gastroenterostomy at the end of the 
follow up period, taking operitne mortality into consideration, is 28 4 per cent 
that with the benefit of consersatne treatment it is 217 per cent, and that 
i\ith the benefit of fmthcr operatut tieatment it is 11 4 per cent Fig 3 brings 
together all of the mfonnation related to end results in the entire group of 
279 gastroenterostomies done at the Xcw York Hospital 

During the thirteen and one quarter year period, 279 gastroenterostomies 
Mere performed with nine operatne deaths, an operatne mortality of 32 per 
cent Details of the operatn e deaths are outlined m Table V 



It will ho noted that the operatne deaths an. faiih esenlj dnided into 
three groups those caused by vascular accidents (Cases 1, 4, and 9) , those 
caused by pulmonary eomplieitions (casts C, 7 and SI , and those caused by 
peritonitis (Cases 3 and 5) One pitient (Case 2) died of CMsegration and 
multiple gastric erosions 'With the advances iii eliemothciapy toUav it seems 
likely that the pulmonary and jientonitis deaths (about halt of the nine draths' 
could be avoided Perusal of the opeiative deaths listed in Table I Column - 
shows that theie uere but 2 deaths in the last lfi9 opeiations done This evi 
dence supports the view that gastrocnteiostomv can be done todav with an 
opentive mortalitv of not more than 2 per cent 

ANAIAMs OF POOR RESILUTS^ 

Paihology — There were 49 patients who Jiad unsatisfaetorv results at some 
time during the follow up period after gastroenterostomy The pathology m 
lliose w ith 1 ecurrent s\ i iploms is m Table VI 

Many of the patients who eventuvUv proved to have maiginal or jeyunal 
1 er had xraj findings at one time or another dnnng the course which sug 
d reactivation of the original dnodeml aim Yet in all pstvents m whom 
tholo^y was proved, cveept the last three listed, reopciation or repeated 
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nationalitj, occupation, clinical type of ulcer, and location of ulcer Though 
something is known of the psj che in most of the patients m this senes, the infor 
mation is too superficial and spottj to be of \alue It is not within the scope of 
this studj to analjze all of the forces that maj have influenced end results, 
age, natiomlitv , clinical tv pe, and location will be considered 

Kesults III flj/e proups* In the dajs Iwtore gastrocntcrostonj was lekgated 
to the categorj of discarded or obsolete operations, one often heard it said that 
the older rather than the j oungcr age groups did better w ith the operation The 
age distribution of the 270 operative survivors and the 49 failures of gastro 
onterostomj are shown in Table VIII 


Table \ III Vce IIistribltion or t ntire Series vsd Poi 


ENTIRE SERIES 


HVUR RrSLLTS 


20 20 
30 30 
40 49 
SO 50 
60 69 
70 79 


Vrme* age Vrerage ftgg 44 S 


25 (i 
14 3 
IOC 


The tabic lends but weak support to this view for the avenge age in flic 
failures is about the same as m the entire group In tlie percentages, however 
there is some downward trend of failures in the older decodes, eveept for those 
in their seventies m which there arc onlv 7 cases The 2 7 per cent difference 
m those above and below 50 vears reflects this trend, hut the difference is not 
striking A larger senes might raise those figures to the level of a significant 
difference 

Results ui nationaUtij groups It Im been said that certain races notablv 
the southern Europeans and Ilebrews tend to do poorlv witli gastroenteroslomv 
In this series the racial stock of the entire senes and of the failures is ns shown 
m Table IX 

TABir 1\ 


R.VCIAL STOCK 

llehrews 
Italians 
\11 oth«« 
Total 


ENTIIir KFRIES 

1H3 

IAS 

IfiiHj 


rooR RESLI’ 


16 3 
513 
IfiOl) 




Thougli the dtScmtct trf ™t stnk.nR the, be„ „„t ,]„ „ „„„„ 

th,t the Ilcl, retvs and Ital.am tend to do It-,, tvoH ,i„„ tl.o 
„era no ootahlc diffcrrncvs in the otlirr nrea „ „„„ 

,» d.ii.ro! Anothrr faotor that has hren aonsidemfot nro" 

nostie siciifosoce m itast niroterostoni, „ the elmiral t,pc of pept.e iilrar ?t 
frrjiumtlv .aid tha ol,s ntdin^ .dear, do la-ttor tt™, hleadino ulaco, To 
test the ocfiinc, ol tins ohsmatioti, the eases t|,„ ,„ries 1 i , 
three elinieal (troitps and the failures tKeiimne m eseh e, * 'It'jded into 

These pditips are thosi viilh („ heii,orrh™2")“h"etC'';i“w^ 
should be emphasized that the d.vaiou of ,he ease, into these Beo„ps'’inoo.e' 
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This brief aiiahsis sufrgcsfs that when pnm becomes a prominent clinical 
feature after gastroenterostomy, a diagnosis of marginal ulcer is most Iihely 
The most significant pli 5 si<il finding is point tenderness localized in the reo’ion 
of the stoma or the mniginal lesion It is bclicsed tint point tenderness, when 
present, is highlj significant m establishing the diagnosis Nausea and vomiting 
were often present, but were inconstant, and arc not considered of particular 
diagnostic importance 

Corrdatton of fi’ympfojMj Before and .l//cr Gastroenterostomy — Practicalb 
all of the patients had some pain lieforc operation yet there were 12 who bad 
hemorrhage without pam as the recurrent sjmptom of failuic There were 19 
who had hemorrhage before gastroenfcrostoni>, and 28 who bled after operation 
Tweh c of these patients had hemorrhage both before and after operation Seven 
bled before operation but not afterward while 1C bled afterwaid and not before 
Pam IS a more constnnt finding m the pnmarv ulcers and hemorrhage a more 
common occurrence in marginal ulcers jet there is considerable overlapping of 
all pre and postoperative sj-mploms There is no particular correlation be 
tween primarj and recurrent sjinptoms nor would one expect there to be such 
a eoriehtion if the new sj-mptoms aie due to n new (marginal) nicer 

The Diaonostie Value of Boenttjenology and Oa%lroscopy—H is difficult to 
evaluate the accuracj of x raj and Ituoroscopic examinations in diagnosing mar 
gmal ulcer The impression exists among clinicians that the method often 
fails to visualize the marginal or jejunal lesion jet the clinician too is often 
mistaken in assuming its presence This is partieuiarlj tme of the patients with 
painless hemorrlnge who may have n negative examination after recovering 
from the bleeding episode and who indeed mov he found to have a normal 
stoma and a healed duodenal nicer on exploration In pitients who bleed with 
out pain and in whom the pxm ts not persistent treatment mav have healed the 
superficial lesion before the x ray studies were done In this series particuhrlv 
those studied in recent jears we hxvc found the roentgenologist cjuitc sceurato 
m diagnosing maiginal or jejunal lesions Although he is not slwaj-s successful 
m demonstrating an ulcer crater lecompanving jejunilis or spnsm often adds 
sufficient confirmatorj evidence to make the diagnosis rcssonahli eertsm The 
roentgenologist is not accurate in cstimnlmg the activilj of the old dnodeml 
lesions It has been repeatedlj Immc out m this senes tint thoiiah he demon 
strated x crater in the duodenum the crater may l>c healed 

Oastroscopj has not been particularly helpful m diagnosing r argiml 
lesions Tiie stoma is often partiallj obscured bv the reflux of the jejunal eon 
tents and the overhanging margins nnd jejunum cannot be clexrlv visualized 
If the stoma does appear normal from the stomaih side an ulcer on the lejunnl 
side cannot be ruled out Oecasionallj however a niargimllesion will he clearlv 
seen and visualization mav chrifj the clmieal problem 

Factors Jnjluencmg End Results — Since some patients do ven well after 
astroenterostomy and others do equally poorlj there has been a continuous 
t to discover the factors tliat influence this varied response Some of the 
f Trs that have been thought to be pertinent are tjpo of personalitj age, 
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Tvijle XI 


rVT110LOG\ j NL^IBER OF CKSES 

Duoilonal ulcer 
Cn«tric ulcer 

Dunilenil and g n’tne ulcer 

lotal 


15 

3 


of interest Tlicic are not enoush cases to warrant constiuction of a separate 
failure curse, for onU ‘i of the patients faded to do well One of tliC'C had a 
large penetrating nleer high on the lessor cunatuie, in uhicli the simptoms were 
pain and \omi1ing uithout hlectlmg At operation extensile mflaniniation and 
induration u ere found extending up to the esophageal hiatus, and rcmoi al of the 
lesion noiihl haie roqtiiitd an c’thnsiie piwedure Ife also had pohojthenin 
\era and died of ft single raassixc hcmorrliagc three weeks after gastroetiteros- 
ton> The other patient had a duodenal iileer with almost eomplcte olistniction, 
a small penetrating gastric uleer near the angidans and hilateral pulnionarj 
tuberculosis Three months after gastrocnterostonii a inaipinal ulcer perfonted 
and was plicated A secondary resection was done three jears later for a per- 
sistent marginal ulcer, and tins patient has now l>een well foi one xeat The 
remaining sixteen patients (89 per eentl base done well and the aiernge 
follow up petiod since operation is '»4 sears. The nxerace duration of sjmp 
toms before operation was 4 2 'eats 

The gastric nlcoN were all on the lesser eunaturc, C in the lower one third, 
8 \n the niidillc one tliird and 4 m the upper one third In most instances, gns 
troentcrostoim nns not consideml the procedure of choice, hut was done hocniise 
of one or more tircumstnnus that made the sunteon feel llie lesser procedure 
ONpedient Among these wiie age i>oor eondilmn of the patient, and local con 
ditions that nicule itwction hazaidous Wc cannot adioeate gsstroentsrostonj 
for general usv m gastiic ulcers largclx heciuse of the diffieuUx m heing icrtain 
that the lesion is hdiigii rather tlian malignant, hut it i ai Ih ilmt in these 
nsos the ronihiiml risk of laneer and gastroenterostom; is less than the risk 

of total resMlion Thm-art otlici ilimcal situations eneounteied in wliieli simi 

l-'r reasoning mas a|ipl' ami in which choice of the lesser procedure ma\ he the 
wiser decis on Tin nmin point to Ih? made from this limited experience is that 
a gastric ulci m.n do lerx well with gastroentcroslonij , tliat .ill is not lost if 
thelcsK.iK iiii.it lie lesitfed and that the suigcon must nrefulh leflcet on these 
things hetou tu lunUrtakcs unwairinted risks 


The restill' 
ostom' can he ^ 
Results Ilf 

the 49 p.ilioiil' 
ment for tla s 
further oi>ont 
were not sul.je 
3r> cases whicli 


RCSl LTS Ol TRFXTMFXT Or FULLRts, 

„r of the 4D ,,,11, p,.„r .cvilts „f „,„r„c,„or 

II m.irizcd as shown m Table XII 

n,| tom, tbc, lii.l otior 
.0 iTalmonl ,1,„ con^-n 

arc cliartrf m'riTlB""'”"' '■<■1 ro.ull, oro 
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^\]nt emiuncil for fli( rc is PonsMlorahlc oserlappin" of clinical symptoms For 
tlic jinr/Misp of fhjs omh sjs iJit, pioiips aredcfiited as folfi irs 

1 Hcnionliipe Cisos Hiit hive Ind rlinKsI CMilcnce of Metdiii? it iri) 
time during llie pieopcntise eoiiise, regardless of the pnsence of pun or oli 
sf ruction Tins includes hotJi the vnous hletders nith heniatenfsis tarrj sIo< Is 
ind slunk .iiml the milder hleedtrs with oit isionil titn stools It docs not 
iiidudi tliose pilienls with obstruction or pun who nm ha\c occult ilooil m 
tlie stools ni some ch nigod }>1oo<l m the emesis 

2 OhstiUftion Cases that hive lind am ippiccnhlc cndtucc of ca«tric 
ictcntimi foul hours iftoi the 1 irnim meil The x n} critern arc us'd 1 ecansc 
a liistor\ of Minuting oceurreil m so Mnnj pitients who had no ohstnielion 
Thcie is leiv little o^crlipjtmg littwctn those with ohstruction and the blccdin;: 
group dcsenhcil priMoiislj If the binding was a piominent smipfom tlic' 
wercchssified is such regsrdless of the presence of obstniction 

3 Pnm Csses lint Ind piiti but no blecihng or oistmction Theic » 
gre^t o\erhppmg between the pam eases md the two groups just described fot 
most patients hid pun at some lime during the preoperatne course 

The distiibutinn of the 270 operiliie stinnors ind the 45 poor results is 
ns shown 111 Til lo Jk 


Table 2 
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became gooil results after the first secondary operation and 7 out of 10 became 
good results after the second sccondar\ operation In all 20 became good 
results and have been so for an aaerage of 34 sears after one or tuo surgical 
pro edures folloMing gastroenterostoma 

There Mere 6 out of 26 results that remained poor These nerc 3 operatne 
deaths (sec Table XIII) 1 secondan resection that still has a marginal ulcer 
after one secondan resection and 2 seeondira resections that ha\e marginal 
ulcen after two secondan resections 1 of these last pitients died of a perfor 
ated marginal ulcer 

It would seem clear from the eaidencc presented tliat the onl\ efftetne 
secondan operation in this senes was gastnc resection F\en other procedure 
used m tins senes failed except for one perforated marginal ulcer in a patient 
who has remained scmptoin fioc for two sears after simple plicition In all 
thcie were 27 secondare resections done (19 and 8 sec Table \III) wath 1 
operatic e death amortalitc of 3 7 per cent 

Out of the original 49 fuliires of gaslracntcrostonij there were 10 results 
that renamed poor after consenatice treatment and 6 tint remained poor after 
further operatne treatment le icing at the time of writing a net of lf> failures 
in the entire senes of 270 opcratice siiicivors 

We can. sac that the patient subjected to gaslroenterostomj has a 9G7 per 
cent chance of sure icing the opctalion (and it maj be 98 to 99 per cent) that 
i! ho does surcice he has a 78 per cent chance of being well thereafter that lie 
has an 88 per cent chance of being cccll cvithout further Riirgerc even though he 
has some further trouble that he has a 92 per cent elnnee of ccentuallj being 
well econ though he has to hace further siirgcrc In short Ins ehancis of siir 
M\al and occntuallc being cured arc alnnit 89 per cent 


It IS apparent from the failure ciircc (Fig 2 <1) tint one can expect about 
2i2 per cent of patients after gastrex nteiostomc to hacc recurrent semptoms 
usinllc within fne c ears of the operation and that a1 out one quarter of these 
ccill ecciitualh I ecomt cccll cvilhout further surgcij {Pig 2 U) Prom the 
pathologc found m the patients in ccliom the operation filled it is clear that if 
the recurrent semptoms are persibtent thee are in all prolnbililj due to a mar 
gmal ulcer rather than to icactication oi persistence of the primarc ulcer 
8ince nost of ihe pnnnrc ulcers in this series (all 1 ut 1 gastnc and 1 duodenal 
nicer) boded after gastroenteroslomj it would appear that the proeedtirt was 
a cen effectict method of dcalin" with the primarc lesion It would seem that 
nnieh of the talk one hears about reactication of duodenal lesions after gastro 
enteiostomc is fallaeions In.le d wc are led to the general conclusion that if 
the gastroentcrostomc functions the pnmarc duodenal ulcer will heal whether 
itbeanobstmetmgul.ir iienelratint. ulcer or bleeding ulcer The onlc excen 
t,o„ ,1,., ^r,cs ,1,. CS, .n «l«h the ,toma fnncfono.l 

T o„h other rxecpi™, tte Irno oltsertcl („ot ,h., r„.r, ocrttrro.l Itto 
tthe,. mtohom™, of the stotn, h, Iho „,rer led to ,oor f.mrt.ot. of 

the rtomi ond eonxe p.ent reietnation of the or.smal duodeeal ttlcer 
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OjitfiliTe treatment 2C 53 0 

Good remits “0 

I oor re«ults 6 "3 

Net failures after t otl ronservativo tmd 

operatiTC trratmenlt IS 

••’ec Ftp? 2 n 
ISee Fig " C 

0£ tlie 13 inlients m whom u-siilts became citisfactorj after ronsenatne 
treatment (i ln<l proted niaitfinil iileots 6 Ind siLspcclcd imrgiml ulcers, ml 
1 htd 1 gistrie ulcer wliile the prir-art ulcer was m the duodenum Tlcse 
results have now ronnincd stttsftclorv for nn ivcrage of 52 jcirs 

Of the 10 patients in whom (tjisonitnc treatment remained a failure 4 
continue to In\c mtemuttent pan 2 continue to ha\c intermittent hleediii; 
of a mildtr nnture and 4 in deid 2 diet! of hemorilnge and 2 diel of a per 
forated niare,iml ulei.r Tin fact that 4 of the 10 ime died of ulcer emphisires 
the risk incident to the prolmt^csl «onsenHi\e tnitnient of recurrent sTOiptoms 
after gnstioentcro'jtomy 

Aestdft of Optralne 1 rtalmtnt — Of the 26 patients who submitted to one 
or more secondary gastric r periti ns results m 20 arc now good and results in 
0 I'emain poor \Dal}'sis of the oj orations is shown in Table XIII 

It IS seen that 3G operations were done on the 26 patients who were treated 
surgiealh with 3 opeiatne dealls t83 [cr cent) lust halt of the 26 failures 


Table Till Tesilts or TnEs-rrsix Fau-ibes Trevtu) Sct! 0 icali.t 
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It IS prolubh accurate to state tint most of the surgeons in this eoimtrj 
have come to the feeling tint gasfrocnlerostoms is in iinclequate and poor opera 
lion This Mew and the teiehmgs incident to it ire open to some question in 
tl e ligl t of the expenenee in this senes Lntil vigotoinj Ins been enluated the 
alternitne to gastroen1crostom\ is usuilh ga&tiic resection Had icscction been 
attempted on all the patients m this senes the mortilitv would have 1 ecu high 
if not formidable particularlj m the gronp selected for gistrocnlerostomj- since 
1939 for among them were the poor risks A conipintiie evahntion of gastro 
enterostoms will ha\e to aw lit the completion of siinihr studies of end results 
in gastric resection but the low mortilitj and g neralh faaorallc outlook re 
fleeted in the failure eur\ cs strongh supj orts the i ic« that gastroenterostonij is 
a useful and often curitut piocedure whieli Ins a definite place in the nperton 
of gastric surgera It niaa bo that the passage of time md the accuniilation of 
esierience will show tint gastroenterostoma supplemented b\ Tagotoina m the 
cases where it fails will gi\e the lowest mortaUt) and the highest incidence of 
cures 
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rffoctne as gistmentorosloms may lx* for trcafins: the primarj ulcer it is 
perfec tlj clcai that it often fails to present the formation of new ulcers V more 
general was of stating this is that it often fails to interrupt the ulcer diathesis 
The impression exists that gastric nseetion is more effective than gaslrocnleros 
tomy in this regard hut s\e must not lose sight of the fact that resection alio 
fails in certain cases Fiom the analssis of the secondarv operations done it 


IS apparent tli it ecitain patients linse such a marked ulcer diathesis that tliei do 


poorls SMth both gastroenteroslomj and resection 

Comment should he made upon the sclettion of eases for gastroenterosform 
in this senes from all of the peptic uIcli eases in tins hospital requiring open 
tion From 1032 to 1019 the surgical tioalnient of choice was gastiwnterostoan 
except for those patients with either gastiic ulcer or roeent hemorrhage Punng 
that period patients 1 olh goo<l and poor risks coring to surgen for ulcer ha 
gastrocntcrostomv After 1919 resections were done more frequenfh an t e 
patients seleeted for gastroenterostomj were largelj those with obsinietion an 
the poor risks In-luded in these wen patients with exfensne inflammation 
nrnnnd tlie losion and those in whom one would suspect that the tiletr diat «is 
or the tendenea to reciirronco asasstiong In general in all patients with a i« 
torj of bleeding resection was done in Ihc liter sears while onh m the recen 
and SOS ere bleeders were ri’scctions done in the cailier i>criod 

The question that comes to niiml is what mflncnce the selective poliev a'tcr 
1939 had on the poor results of gastroentuostomj In lie 171 operative sur 
vivois up to and including 1939 there were 3C or 21 per cent poor results in 
the 99 after 1939 then, were 11 or 13 per cent poor results The I cieentagc o 
poor results each voar in the cailicr penol vaiiis Ktween ^ and 
while that m the latir perio.1 vanes hetw.cn 0 and 19 per cent fsee Table ) 
Although tlio two groups aic not tiulv oompanhle liceaiise of the shorter fo ow 
up period of the second group the dita tend to support thi selective poJiC} 
It IS evident howevir that even m selected cases gastioenterostomy often fai s 
and that gastric resection is a stronger tliough still impciliet tool for inter 
rupting the tendenev to form ulcers 


Tabli six Distripvtiox or Poor Keslits bt Te' 
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Cases 13 58823 W 226083211 

■i ears 1/4 Vo 1 2 3 4 5 6 7 8 9 10 15 20 2G 30 

Acute Sijmpiovit — \t timeR >t is hard to c\ -ilintc the onset of nontp^sj mp 
toms caused hj a perforated ulcer The large ma 3 orit\ of patients in this senes 
a\ere sciii within si\ lioui-s of the Twrfoiation hut one patient came in to the 
hospital three da\s after the ulcer jicrforaled 

Time of Perforation — It is snpi osed that ulceis jicrf irate most frequenth 
after the lonsumptioii of a laige meal ot after mduUeiice m alcoholic l)c\era!;es 
and that this iiia> account iwi the hv„Uer nuidenct of perforations m winter 
In this senes perforatu ns occurrtd after eating or dtinking in 14 patients and 
while in ) ed in 27 of tin latter S i>tr/oi ilioiis oiciirrul nJiile the patient iia.s in 
a hospital lied being tioitid foJ samptoins ot ultcr Tuentj four patients were 
working or walking when the jR'ifoiati m occurred 9 had taken a lasatne before 
the 1 ciforation occurred 

'iile of the l/ker — The numlnr of duodenal ulccts as compaied wjth gastric 
ulcers winch perforate varies aritli reports liut the duodenal ulcers tisiulh far 
oufnundir the gastric ffeuer’ rcconhd 40 duoticnal to 17 gastric Fstes and 
Bennett’ G3 duodenal to IG gastric and Ilamson and Cooper' 51 duodenal to 
6 gasttic Our senes of 101 casis shows 17 m the duodenum and 84 m tlie stem 
ach Of tile 84 ulcers m the slomadi 29 were classified simplj as gastric 42 as 
propjlonc Oaspvlone and 4 as situated at the cardiac end 

Morlahiy — Following operation on the 101 patients there woic 18 deaths 
an operative niortalitv of IS per cent The relation of inorfalit} to length of 
time hetwoen perforatu n and oi>ention is lutercsting It was found that the 
moitilitv under si\ houis w is 11 8 between si\ and twelve hours 22 5 between 
twelve and fortv eight hours 33 3 and over fortj eight hours 50 per cent 
(Tabic I) This fact has been brought out bv Diiicen" (Table II) and also hr 
‘^allick** (Tible III) 
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LATE I{E‘?ULTR rOLliOWLNG I>EUFOKATEI> PEPTIC ULCER 
S AV. JIooHL, 31 D , \ND Rout'iiT iI»ND&iCKS, 31 D , New 3'ork, N Y 
(Irom the Sicond Surgiait [ComtU] D iiittoH, JiCtlewe llBipUal) 

'^IIE following study was undertaken to dclennme the end results m patn.iits 
A with perfninted jicptit ulcers opcrateil upon in a laigc Citj Hospital It has 
been stated that following suture of a pirforatei! peptic ulier, the ulcer heals 
and the patient is cured There aic those who do not agree with this statement 
and Ilarnion and Cooper’ found that 82 S per eeiit of patients continue to hue 
sjTnptoms 

One hundred and one patients ticited on the Second Surgical (Cornell) 
Dnision of Belles uo Hospital fioni 1928 to 1945 for perforated peptic ulcer ha\e 
been reviewed and, in particular, the follow up icsults have been studied 

Sex — Ai m all studies on tins subject males Inr outnumber female patients 
with perforated peptic ulcer In this senes llicic arc 97 males and 4 females 
Theie were 6 negroes of which 5 were males and 1 a female 

Age — Although perforation of a peptic ulcer is uported in the newborn 
infant” and even before birth,'’ the ususl ige group is between 25 and 50 .'ears 
For this senes the ages arc ns shown here 

3 13 21 27 2S B 1 

10 20 21 JO J1 40 41 50 51 (>0 61 70 71 bO 

It will he seen that the age group from 50 to CO years showed most perfora 
tions, 28 m number, and over one ball loi 5o) oceuired between 41 and CO jcirs 
The joungest patient was 18 and the ohhst 71 jearsof age 

Season of lear — Although there were moic petfoiations in winter, the 
fact does not seem significant TIuic wcio 22 jMtients whoso ulecr perforated 
m the fall 33 in wiiilcr 25 in spnng nnd 20 m th« suniinei 

Preoperatne lUccfhnq — It Ins long been tell that lileedmg uleors do not 
perforate and that those that perforate ilo not bleed I lcen> of tin duodenum 
which perfmatP iisinllj aic on the anterior wall while those winch bleed tend to 
be on the posterior viall Estes and llennctt louud tint 26 'i per emt of per 
foralious showed evidence of blecihng liefore «j*cr»tior( In this group of 101 
perforations, 20 had had preoixTitivc iicmonhsgo as evideiicDd bv i im stools 
or the vomiting of blood 

C/tro?iic Symptoms — I’cplic ulceis nni perforate without pievious svnip 
toms, however, White and raltcison** an correct in stressing the point tliat 
careful lustorj taking usinllv will clnit chronic sjmptoms Tvrentj thro, ot 
these patients arc rti>orted to have had no chronic symptoms while m the others 
Sj-mptoms bad been present for fiom three months to thirtj jears The dura 
tion of sjTuptoms is given here 
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Tabll I\ Peeiwrated Dlwenai. Ujcers 
(Sremeev Cvses) 


RESl_ 1 TS 
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Good 

;i 

Satisfactory 


Fair 

Poor 

3 1 

LnsatMfactory 
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Not foUowetl 




Peaths 




Mortsiitj 

i*oa 




factorj and 29 luisatisfactorj (Table V) Again, a simple suture of a i>er 
loration of gastric ulcers leases much to be desired ^YheTl the causes of the 
unsatisfactorj results are studied certain facts stand out dearly — naincl}, that 
perforation is onlj one coniplieatioii in the life historj of an ulcer winch maj 
include all the major compUealions such as reperforation, bleeding, obstnictiou, 
and mtracnbk i*ain 

lUptrforatwn — The complication of rcperfoiation occurs following each 
tjpe of ulcer and aNo each t\pe ol operation performed Estes and Hennctt* 
found reperforation m 7 of Cl patients treated bj simple suture (11 per cent) 
Williams* m 100 eases rcMcwed, found a secondarj perforation m 3 patients 
after simple suture 

Rnjster” icported a gastric ulcer high on the greater cursnture of the 
stomach m a soung woman 23 nan of age, which perforated fi\e tunes At 
the sceniid operation, the nlcir and perforation uere in the exact site of tlic 
previous pcrforatimi howtver, on 3 suWquent occasions in which a perforation 
was diagnosed olinicalli bv x rav esammalion because of obliteration of hepatic 
dullness and gas under the tiiaphragm eonsenative treatment was carried out 
This case illustrates tlinx points il) that when mniptoms of iitcer continue 
the ulcer has failed to heal (2) that perforation and suture do not gimrantei 
healing, and (3) lint eaeli repciforation encounteis increased lesistnnce to 
infection in the uhdominil ca\il> and a quicker walling off of the perforation 

Ljsaght” reported a patient 26 jears of age whose fuher died of a p^r 
fonted peptic iiletr at 34 >ears of age The son within a periotl of fifteen 
months suffend four j'crfoiations of an ulcer on the aiitennr wall of the pjlnnis 
Each time the perforation was in the same location Between tlie veiond and 
third pcrloratioiis « postenor gastroenterostomv was performed and followmc 
the fourth a gastrii r.-soctmn Three months following the resection the natient 
was riporttd to Ik well 
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Tf.BtT III HflATlONSniT- OF MflRTAtlTT TO TIME OF OfEIiATIOV IN StLLlCK’S '*tEirS 

("4 Casfs) 
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Ti/pe of Oiirration — 1» tins perforations simple suture car 

ric«l out in 0*^ pitieiits on 2 *i jiostenor pistrocnterostoni) wis added to simple 
suture nnd in 1 omentum alone was used to cover the defect 

I ollou vp iS/»dirv— It IS difficult to find and follow eiorj patient who 
comes into a larRC Cit\ IlospUal as main of them have no home nor address 
Th( lontjest follow up iceoid m this senes is eleven vears In 26 patients there 
are no follow up reports e slronttlv suspect that in this proup of unfollowcd 
oaves niaj 1 c some of our 1 est as an 11 as some of our worst results Of the entire 
sours 18 patients dnxl and 26 wore not followed 10 were followed less than 'is 
months 8 more than sis months 11 more (Inn one jear 11 for two jears 5 
for three vear* 3 foi four j<ars 6 for five tears 1 for vis jears 1 for seven 
jears and 1 for eleven vears 

In order to evaluate results all patients who could he followed were seen 
and examined inanv liad x rav exar inations ami iKn m a larpe number subse 
quont operations pave iimeh infornialion Time is no standard method of pro 
sentinp follow up studies our eases vrerc divided into four proups as follows 

1 rxeelleiU icsiilt no sjinptoms nhle to woik x rav evidence of 
he lime of iiher or no ulcer 

2 Ciood result mild vvmptoms eonfriilled hv theiapv no loss of time 
fiom woik lieeauseof ulcer \ rav evi lenceof liealmp ulcer 

3 1- nr result svniptoms faith well oontiolled hv thcrap} some loss 
Ilf time fi om w iirk 1 « cause of ulet i x « av ev i leiu e "t ictiv e uleei 

4 Poor result svmptoms not controlled hv diet able to do vrrv little 
work active ulcci In \ rav ixamiiialion repeated hospitalization 
opeiation 

Vnnln nl Ulcer — Tlieii are in the series 17 patients viho Ind duoduiil 
iilctrs whieh pciforated Two of these pitients died a iiiirtalitv of 12 ptr 
cent 111 the surviving patients there weie 4 with exeillciit ri suits none with 
pood 3 with fail 0 with ponj results and 2 m whom f illovv up was not possible 
Bj eomlininp the exi client and pootl results and the fair with tin. poor results 
we hare 4 satisfactoiv and 9 unsatisfactorj results It eertainlv is clear from 
this that simple sutuic of a jierforaled duodenal ulcer is not the ultimate solu 
tion of tl e problem (Table IV) 

(lastnc Ulcer — In the proup of gastric ulcers there were S4 pcrfoiafions 
Sixteen of Ihesi. patients died postopcrativih an operative mortalitv of 19 0 

cent In follow up records 9 arc ilassifiwl as excellont C as good 12 
^ f and 17 cases then was no follow up If we eombine 

thcs^results as in the duodenal gronp we find IT win h can he considered satis 
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Secondary Opcrafions — Secondary operations Trere earned out in 17 cases 
as follows 


lieperforatxon (1) Suture of perforation 

(2) Reperforation on sisth postoperatu e daj , died 

(3) Suture of repcrforation one ^ea^ after pnmarj 

suture 

(4) Suture of repcrforation 

(5) Suture of repcrforation followed later bj gastric 

resection 

Jlonorrhayc (1) tor massne liemorrliagc fi'c jears later 

(2) Gastnc resection for bleeding duodenal ulcer 

(3) Pjlorectomj for bleeding ulcer 

(4) Gastrocnterostoinv for bleeding ulcer 

Ofistnicfion (I) Posterior gastroenterostomj for obstruction 

(2) Vnlenor gastroenterostomj for obstruction 

(3) Gastric resection for obstniction 

(4) Gastric resection for obstruction 

1,5) Gastnc resection for obstruction 

(6) Gastnc resection for obstruction 

/nirncfflllc Paiti ( 1 ) Posterior gastroenicrostomy for intractable pain 

t2) Gastnc resection for intractable pam 
It IS quite clear tliat although the immediate results of surgers for per 
forated ulcer are good the laic results ns determined bj follou up studies arc 
poor This leads to the question uhether can inodif) the 1 itc results bi tlic 
tjpe of operation perfomwl at the time of the first perfontion Attempting 
to soUc this question Ins led to mani dilTcrcnt procedures and larious ansuers 
In the mam there are three schools of thought (1) Those uho adioeate the 
least possible surgers and dose the perfoiation bj the simplest method (2) 
those who comhme closure with gasl^ocnfc^osto]n^ and (3) those who resect 
the stomach and perforated ulcer at the same time 


Simple Closure of Perforation — AJanj surgions feci that these patients are 
poorh prepared for operation and that the simplest sutgerj possible is the host 
in the attempt to lower the initial mortalits The \ erfnrsJion n closed b\ 
simpU suture usualh with ninforcimcnt of the suture line b> a small tab of 
omentur I icii thouch al (raies the pilone opening i, sonienhat eompromned 
this group ol surgeons (cels Ihst aiMitioml surger, is imncecssan DeBalci ■ 
in a eolleeted .cue, o( lid, j»rf„rit,on, closed bj simple siilnrc found tint 
oicr one half he Tallents orC. per cent remained sniiptom free to , er eent 

(TaWc"Mir snrgen 

In our scries of 57 patients on whom following .a, 
treatment In simpU suture there were 13 ixcellont Ggood ] 
results or to combine them as satisfactors and r ! 

of the former and of the latter The Unsat 
CG per cent of those followed and 29 8 per cent of tho2 ru^ HtT 
subsequent surgerj ^ ‘ followed has c required 
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Ilertcn Grca^cn** ako roporlctl a 1)3110111 21 jcars of age witli a gastne 
ulcer low on the Jcvscr cuDTtnre nbirlt iKrforated throe times lufhia a penod 
of four jears Again in tins inticnt, eich i>crforation ai pcared to be m the 
same location 

Ilcnrj ” Ind a jntKiit with a large recent iierfontioii on the anterior wall 
of tlic stomach Tins was closed md an anterior gastroenterostonn was per 
fonneil Following this proculurc thi pilient Inil three perforations of a 
jejuinl ulcer within i period of four jeirs and then three ronths 1 iter a fifth 
peiforatioii this time again m the gistm ukii All file peiforatiims occiirrel 
w ithin a period of fn e j ears 

Peirse'^ in a careful resiLW of the latcratitre on repcrfontion examined 
reports of 4 813 eases and found 33 instiincH of reetirrunt perforit on, a pei 
centage of 0 63 Tlu mortalit) lor runrnut lerfontion was D per cent while 
that for perforited ulcers, m general w is 27 |»er cent IVarse lonclnJeil that 
the mcKlencc of repcrfontion is the smie rtgardlevs of the t\pe of pnman 
procedure Ilowcsir in our s.eries ssimph suture and simple suturi plus gxstro- 
enterostomj were the operations most fr<s|uctith usctl (T ible^ I) 

Table M TterbKiiiUTi s o» 1 tine I'lcra is 1 nasr s ‘tries 



In our own senes of 101 pit cuts with perforation there were to our know! 
edge 5 who sufTcred a second i>erforatlon n ijcrcentigc of oO \^he^ on]\ 
those survning the first operation ire Considered the pcrccntasrc is oier sit 
or ilmost ten times tint found hj Peirsc * In the group of jatients with 
lejierfoidtion there was 1 death i mortihts of 20 per cent This ripirforation 
occurred sis dass ifttr the first and maj Ic considered i postoperatiTC com 


plication 

Bleeding — Esle;. and Bennett repotted that ni 26 h j er cent of patients 
with perforation in his series thert was bleeding prior to the pntontion In 
this senes the figure is 20 per cent Following operition for perfoiated ulcer 
4 patients had CMdence of massisc hemorrhage for which additional surgerj 
was carried out 

OJj^fruction — In 6 patients i secondan operation was earned out for 


/ntraefahk rnui — There were 2 subsequent operations for intractable pain 

Carcinoma Reports eoneeming the possihiliti of nicer dereloping into 

noma vary Williams* reported one sceondsry operation for eiremoma 
n" a perforated ulcer In our series there has been no evidence of cancer 
1 ° s'that gaslnt dceB rarely bremne KalrEnaot 
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Secondary Operations — Secondary operations were carried out m 17 cases 
as foUoTTs: 

ReperfoTatton: (1) Suture of perforation 

(2) Reperforation on siTth postoperatn e daj , died 

(3) Sutnre of rejicrforation one jear after pnmaij 

suture 

(4) Suture of reperforation 

(5) Suture of reperforation followed later bj gastric 

resection 

Ilemorrhagt: (1) For massne htmorrhage fiie jears later 

(2) Gastric resection for bleeding duodenal ulcer 

(3) Pjlorectomi for bleeding ulcer 

(4) Gastioenterostomj for bleeding ulcer 

Otistmction, 1 1) Posterior gastroenterostomj for obstruction 

(2) Anterior gastroenterostomj for obstniction 

1,3) Gastric resection for obstruction 

(4) Gastric resection for obstruction 

1,5) Gastric resection for obstruction 

(C) Gastric resection for obstruction 

Intractahlc Paxn. (1) Posterior gastroenterostomy for intractable pam 

(2) Gastnc resection for intractable pain 

It IS quite clear tliat, although the immediate results of surgerj for per- 
forated ulcer arc good the late results, as determined b> follow up studies, arc 
poor This leads to the question whetlier see can mndif\ the Into results ht the 
type of operation perforned at the time of the first perforation Attempting 
to BoUe this question has led to mam different procedures and larious answers 
In the mam there are three schools of thought (1) Those who ndioeatc the 
least possible surgerj and close the perforation bi the simplest method, (2) 
those wlio comhmc closure with gastroenterostomj , and (3) those who resect 
the stomach and perforated ulcer at the same time 

Simple Closure of Per/orntion — Manj surgeons feel that these patients arc 
poorlj prepared for operation and that the simplest surgerj possible is the best, 
in the attempt to lower the initial mortahtj The perforation is cIoskI b\ 
simple suture usuallj with riinforcemeut of the suture line In a small tab of 
omcntiin Eien though at times ihe psione opening is somewhat compromised 
this group ol sarg^i!^ feel^ that aejejitioaal stffg<?ry fs ttnnecessarj •’ 

m a collected senes of 1,527 perforations closed bj simpk suture, found tliat 
over one half the patients, or 65 per cent remained sjTnptom fiee, 37 pir ctiit 
fontinned to liaie smiptoins and 16 9 per cent renuiretl subsequent surgen 
iTaWc Yll) 

In our series of 57 patients on whom follow ups were earned out after 
treatment b\ simple suture, there weie 13 excellent, C pood, 17 f.sir and 23 poor 
results, or to combine them as satisfaetorj and unsitisfacton, there were 19 
of the former and 3S of the latter The unsatisfactorj cases thus constituted 
60 per cent of those followed, and 29 8 per cent of those followed haic required 

subsequent surgerj 
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T »BLE \ II Prsi I Ts or Oi ek.\tk in 2f 70 Cases (Df B »ket 1<140) 


PROCEPlRt 

NUMBER 


Simple tlosure 



Sjmptom free 


65 

WiUi Bjmptoms 


35 

Nut sequent operalion 


ina 

Kmilo closure plus gn«trixnterostoini 



s-M ptom free 


67 

A\ith "Muplotos 


33 

Subsequent opcntioa 



Pirtial gTstreetORiT 



‘'imptom free 


St S 

With svtuplQDia 


1S2 


l^wiph ( lovirc Ung (lagtrotHterostomy — Tt is llic opinion of others that 
patiiiits with perforitpil ulcer openicil upon williin si^ or twehc hours are 
good opentne risks ^n^■l ln\e onlj a chcmienl jeritomtis without Inclenal 
in\ol\imont In addition the\ feel that l»\ ample suture the outlet of the 
stoiineh often is ohstructed \\ith this m mind, thcs combine simple suture 
with pastrnciiterostonij Thci point to immediate niortalitv figures which are 
no higlier than those civen for simple closure Tlics admit that postroenteros 
toms IS iisi d onh for yon 1 mk patients opcratid ujion shortlj after perforation 
for others a simple closure onlj is done DeRnkes’ in his renew of 7$1 col 
Icctcd cases of patients treated b> this method found G7 per ciiit pirminentlj 
relicicd wliieh is the same as the percentage following simple closure On the 
other hand onlj 4 per oint required subsequent opeiation ns eonpared to 17 
per cent follow inp simple closure (Table VII) 

Oagtrtc Ucuction — Furopoan sui^^eons hate for a long time been pioneers 
jn the usi of gastrio resection for the treatm«.ni of peptic ulcer (Billioth PoUn) 
onl as one would expect fhes also hare treate<l pcrfoiated nicer b\ gis^ra 
icscction With a law reportc*! moHilitv rate Again Dus )» in good risk patients 
and shoith iiftcr perforition DcBakes’ m collected cases found 81 8 pet 
cent ot 1 atients treated b\ gastric resection to be samptomfrec Bis^arxl* 111 
an ixcclicnt reaiew of ifn literature concluded that subtotal paslric nsection 
can be performed in the picscnce of diffuse soiling of the pentoncol cants 
within twchc liours after perfontiou of ulcerated lesions of the stomach 
duodenum and jejunum in gooil nsk patients with a lower mortaliU than that 
ohtainid 1)> simple suture lie also added that with few exceptions the icsoction 
lesults in permanent cure in contrast to tl e high incidence ol lecurreiit uteera 
tion follow ing simple closure of tJie perforation 

CONCLUSIONS 

The following comliisiom baic been drawTi from our studi Patients with 
perforate 1 ilc-rs should lie operated upon pronipth The perforatitn slioiiM 
1 e closed In simple suture 4MMn siraple sutuie causes obstruction 11 s) ould 
he comliiucd with gastroi nlcrostonij No drainage is cniplojcd in tl e at d nniii il 
wound Piticnts with piisisUnt ssmptoms and/or on aetise ulcer Tt fie end 
of SIX months ifter operation and while on adequate medical ticTtmcnl si ould 
V p additional operatne proeeilure 
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NnUROOENIC TUMORS OP THE STOMACH 


John P "West, JI D , vnd Orviiam Knox, 31 D , New York, N 3 
(Ttnm the Sen\ee, SI Lule't Ilospila!) 

T U3IORS (Icrned from the noi\c sheath arc not common m the stomach 
Recausc of the confusion in tcnninol<^ and the diffi-rciicc of opinion amoiis 
pathologists m the interpretation of their histopafhologs , these tumors are 
sarionsly described ns neurofibromas, schsvannomas, neiirolemmomas, iieun 
nouns, and penncnral fibrohlastonias • * 

It IS difficult to estimate their tiuc mtxleiice, for neuiogcnic tumors of the 
stomach arc often confused with neoplasms den\e<l from smooth muscle How- 
c\cr, Slinnea and Gescluekter,* m 1930, collected 931 reported cases of benign 
tumors of the stomach and elassifieil 102, or 109 per cent, ns nenrofihroims 
A rcsiew of reported eases of tumors classified ns being of nene sheath 
origin and those belies ed to be denied from smooth muscle reveals greit similar 
ity m the ehnieal features, in gross appeaianco, and in nieroscopic structure * ' " 
We do not wush to enter the contrmersj concerning the histogenesis of 
these tumors” Our principal objective is to emphasize two important clinical 
features of these lesions, first the tendency of the gastric mueoss over the tumor 
to ulcerate and esuse serious bleeding, and, sevond the possibiliti of mslignant 
transformation 

This report is concerned prinianli with eight patients optrnfod upon at 
St Luke’s Hospital and found to have gastric turnon of none sheath or smooth 
muscle origin Six tumors Invc been classifietl as iieurofibronns one as a neuro 
genic sarcoma and one as a Icionivoma pioliahlv mnlignant (Table I) Six of 
the patients were adnitted to the hospital lieeause of gastrointestinal bleeding 
one because of vague epigastric distiess and one because of epiga»tnc pam 
which apparenth was due to a duodenal ulcei t ue of the tumors were found 
in the cardiac portion of the stoinich and thiec in the pvlonc region Four 
were removed bj local excision and four In gastiic resection There were no 
deaths and the seven patients on whom we were ubJe tn do follow up studies 
have remained well to date two more than five vears and five less flian one vear 

CSSE RFPORTS 

Cisr 1 (9 ’001 ) — r N a 'll rear old mao was n iiaitud to thi* lio'pital in A) ri1 1S32 
because of a severe gastric liemorrhage Tie pstient cave a hiilorv of poitprandia! pain 
of five jeara’ duration Tie ndmxsiOB blood eotint shnwed a hemoclobm of S9 per cent 
and 1 •140 COO red cells per cubic millimoier of blood Roentgenogram* two weeks after 
admission, failed to reveal anv ^sstric patbologv and gastric acidity was fount to be 
normal The patient was discharged with the ebnicsl diagnosis of bleeding duodenal 
Eighteen months later be retamed lo the hospital I ecause of a seeon i severe 
, " . •! , » — » .1 _ 1 . . .v„ lone end of the 

, ol bv a Il.llroth 

j . • Infortunalelv, 

•we were unable to muntam couiati «ii n •- i wvui al.ii ..w v. .ifec rrom the ho.pital 
4S0 
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Table I Nelrocemo Tomob5 of the Stomach 


CASE 1 
^Ult 

1 acf 

1 CIIIFF 

1 MWlTIOV 

OP 

1 

1 

1 

1 

- ■ 



■ - 




3 M 

51 

I’nin 

Pylorus 

Oistric 

Neurofibroma, 

Melt 5 >r 

4 P 

64 

iitigue. 

PyloTOs 

resection 

Gistrte 

ulcerated , 
duolenal ulcer 
Neurogenve 

Well 1 vr 

5 M 

51 

Weeding 

(chrome) 

Hleoling 

Cirilii 

resection 

Gisfne 

sarcoma 

utecrated 

Neurofitiroma, 

Melt D rao. 

6 P 


Hlecling 



nlcented 

Venrofihromi 

no appetite 
Melt fi mo 

: p 

•n 

nieeling 



ulcerated 

Neurofibroma, 

Well 2 mo 

8 P 

Cl 

(acute) 

lllecding 

Cirdii 

Loeil 

ulcerateil 

I.eioinyoma, 

4\ell 2 mo 



(acute) 


excision 

oleemtel 
(f) malignint 



Ore<» pottion ot Mojna^U •»*« 0 »» Voos mj llic grt-ilM furMi 

tore Just proximal to the p^loros and parfnlK sn'oltjog it, there nas a large tumor 
(fig 1) measuring 10 bj 10 by 5 cm which projected into the lumen of the etomneh The 
mucosa o\er the tumor atas intact, except at the eiie of a dtep ulcer, 2 cm in ihamcter nnd 
from 1 to 3 cm deep The niucoial border oierhuog the ulcer 1>a«a The tumor was tiell 
encapsulated and s>as onlj loosely attached to the mo«c«laris and muco«a 

dftcroicopio framinotion — S ctioDs of the stomach showed portions of an ulcer with 
an indolent necrotic lose and margins which showed onK slight hjperplKin of tho cpi 
theliuin There wai a consilerable degree of inflammation m tho stroma The base of 
the ulcer eaten led through the eubmucosi into the tumor ma<« The tumor was fairh 
discrete, and consisted of spindle shaped cells with considerable intercellular gelatinous 
material nnd n smnller amount of hialine degeneration The form of the cells nn I their 
"pindU shapel (irfftiigement with pili.ading nuclei and some gimt nuclei, was eliarncter 
iitic of the perineural ill rot lusiomas In some areas snollen anl InpertrophieJ tortuous 
nene trunks could be seen at the periplerc of the eoUd tumor masse. The sulmiucosa 
ihowel chroniL infection The musete eoat showei ler^ iutle chinge This tumor nr. 
peare \ benign * 

Cm-rnoii* — Hngmisi, nns neurohl ronin of tie stomach with chronic ulcer 


CvsE J (\ -r. W ,a CCcarold woman was admitted to the hospital in Ma, 

1030, because of mid ej igaslnc pain of one year’s dural oa This pain hid nn rclntinn to 
meals and there had lecn no cii.Vnre of Weeding Koentgenograms revelled a tumor 
the c&Tdiac pnitvon of the stomach At opention a nonulcerated tumor J Iv j I 

after opening the stuiiiHch through the anterior wall The postoperative course «« ' 

complicated The patient has rcmaine.1 well to date, seven t ears ‘ un 

Grois rafholoav — The tumor from the stomach wall (Iir> “Iwasa <*1 
4 by 1 1 bv 1 cm "witum rUowe.1 a wjlij Bii*s snih ST»'«'h eurface ' roMnisioviil 

bands diTi ling the ti««ue irregulirli were thin nbrous 

J/icroiceiic hromiaotion— S^t,oa /!,„ •» - , 

elematous, vacuolate i fit rillar material with rather mfron ' ® Crovvih eoinj o»c.J of 

Short with btunl end. and did not contain mitoses Ther hadVh''^' “•““■If 

fibroblast, anl although there wa. „„ deCm e^l .a . Mpcarince of 

charactervsucs of a tumor of the we„e Aeath l^d.d noTap Ja TT'' *'T’ 

/ler^aonr-Ibagno,,, wa, "‘‘“roai romi of the stomach. 
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Sfurofthroma from cord t of ato n^ch 
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2 000 000 por cul ic milluneter of blood The stools contained blood Itoentjjenograsn (Fig 
6) slowed a poll j oi 1 n 5 cm in 1 ameter on tl e !e«ser curvature of tl e stomach an 1 
about 5 cm from the pjlorus Oastn acil tj was low On Jan 24 1910 tie ulcerated 
area wl ich appeared 1 ei gn vvaaeacsed The pathologic d agnosis however was neuro 
genic sarcoma 





hrpeTtrnphv 
cells of the c 
plon p wltl 


. showlnt tumor in prepiloric area of stomach 
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12 cm Tlie distal lalf appciTcd normal but, beginning at tlie site of resection at tlie 
proximal end, there i\ns n large irregaHr mass extending from the mucosa entirely tlirougli 
the wall nnl forming a noduhr muss 6 bj 8 ly 6 em On the inner surface, the mucous 
membrane was stretched over the tumor, which protruded into the stomach cavity for a dis 
fance of 4 cm In tlie center there was a deep ulcer 2 bv 2 by 2 cm The muco=al edges 
Mere ovirhnnging tlic ln«c was smooth nnd eODipiosed only of tumor On the serous surface 
the tumor protruded, forming a maos 4 by 5 by 3 cm ifection showed that the tumor nns 
compose! of firm bluish white trabeculae, sirall licmorrhagic areas, a.nd small cavities 



'X,, 



IS a ulcer in the p 


oall of jtomscb 


ijoi-od of large i 


I ''.ci.ou iFig 10) throng!, He la.e of the ulcer showui n 

, , r 1 "■ .uf.ulion UU,1 

U «.uo.I 1,1 •'.d'wuV-,''L "rL”".' 

1 ,. t”'" l”»". I.irh u,nul.r .ul 

".11 .iruur ,1, p„lull, 
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JiB 8 (Cma 8) — \»«roni)rom-v frrm po«t»rl>r «»ll of otonnfli fhowlns a eentMl 
ukrndoo 


of 
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hail 1 iliiilmc iiuflpi nnl Irclupen the nuclear areas were zones of hyaline eonneeti%c ti««iie 
This I lA the api'ruftn''e of a tuntor tJetwed from a nerre M\eatU It appeareil I ciupi 
— Uiacnosis was ulcerated nenrofilroma 

Case 7 (A 12D 311) — 11 K a 33 tear old woman, was admitted to the liospitnl he 
cause of a marked eecondar} anemia which was fir«t noted during pregnancj After 
deliterj of a normal child, the anemia beeame more se\ere and it was then noted, for the 
fiist time, that the patient's stools were tarrv Fpigasiric distress, not relieved by food 
had been a comphint throughoot roost of the pregnanes On admission the hemoglohin 
was 40 per cent and there were 2,590,0ti0 red cells per eubic millimeter of hlnol On«tric 
analysis^ after hi«tnmine showel no free hTdroehlorie acid and a total acidity of 20 units 
The gastric fluid contained blood Roentgenogram (Fig l3t showed a rouglili oval poll 
poid tumor in the cardiac end of the stomach \t operation, Feh 11, 1047 the tumor 
(Fig 14) was removed h\ local resection The po«toperali' e course was uncomplicBted 

Gfoii rathriloo !/ — The sp.»cimeii coD«|sti d of a tamor of the stomach 4 hy hi 3 cm , 
cnvcre 1 on one surface w ith mucous membrane with a small fringe of normal gastric mucosa 
around it In the center of the muco«al surface there was an ulcerated area 4 mm in 
diameter and <1 mm deep Tro's section revealed the tumor to he composed of pale firm 
tissue, arising la the snlmueosal laser and elevating the mucosa The tumor measureil - 
cm in its thickest portion 

Jficroscopir F^rtminofioa — ‘’eitioo iFig 151 showed some of tlie mucosa of the stomach 
hut underneath tl i« nnl occupving the submucosa was a fairly cellular tumor which was 
prol ablr derireil from the nerve sheath It was growing lo the form of twisted bundles of 
rather plump spindle shapcl cell* The nuiKi contame,! rosov fine transverse lines wliicli 
alcernatel with the globules of mucinous material thus pving to manv of the nuclei the 
appearance of Miwann cells flecween them there were very delicate collagenous fibriU The 
tumor was infiltrated with j la«oia cells an 1 Ivmphocwtes, but mitoses were nl *ent or extremely 
mfrecfucnt 

f)i<it7nosis —-Diagnosis was neiirotiliroina of the stomach 


. aimnted to the 
she vomited a large amount of 


Case fi ( k 129 2 j i — u -* a i 

of anemia and turn stools One %»-«■ v-swis vomiieo a large magunv o* 

blood anl piss, 1 tarn st lols Rocnigenogrnphic studies made at this time were said to 
be negative Following tits episode the patient remained well until one month prior to 
admission when »l e iioti I that the stool* were again tarn Phe had no real epigastric 
pmn or distress nt nnv lime t*aslnc anilrsi* after histnmme. showed (57 unu. nf ftM 


U *1 a Cl ye ir old woman v 
r before adniissu 


bv local e 
(5rn< 
- hy Z hv 


pain or distress nt nnv lime t-astne anar«i« after histnmme, showed (57 units of free 
hvdrochlonc nciJ nn! n toinl nci.litv of *>0 units Roentgenogram (Fig 1(5) showed an 
hourglass tumor of th< nrliar end of the stomach At Operation, on Feh 11, ini7 the 
tumor was fmml lu the ] ustenor wall of the cnnliae end of the stomach and wns removed 
i< i«ion rh> j iisli peraliv e I oufse w as uncomplicated 

„ >. Tl- -i-B,. ir.,. ,T, „i,„M ^ 

iiBC » t™», - wi. i, , 

,11 .BOB r.™,., . 

l -.11 Tl„ n, , , , 3 

li 1 ™ '-I,™ ""—I II- '“—i !• !• ™n.po~l „t 

;r, It ..-i. ». 
... .tt;.':. t'" 

hut di t not connective tissue SI ril« TheBuclei 1 p„ l i , I 

,lum, »nl H feu m.liscs were fo«„l T„ , s.*t, ^l » .v 

lhage etc. -ere much larger ,h.„ ei::iwlere Tn, Z'Z'lu^ 

molerate «m „ol .f |,.li.nd.ng such ns „ .ceo in l\ »«’‘'nucleatc 1 There was a 
* , V. , . "erii ID neurofibromas and iA,nm\nrr.- -ti-b 

Itie\.rh.-'kv -lum -h-wel vets IvUIe connective t.s,„c ,n th. , '^■'’"’)'’'nas The 

po sibic that the growth was alrcalv 


lignanl an 1 it e large nuclei were an iDli,..»,y.» -e < 
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C^SE C (A10S503) — II F, (L 51 }iir old noman was o Imitleil to the hospital Oi"! 8 
J94C, I'ecaua*. of i‘e\ ere che«t pain of three houra ’ iJuratiou ‘•he was known to hare 1 ' per 
tension and on sever'il oecnsiona bad been Ireatei) for cArdiac deeonipeiisatioo One week 
prior to admission she vomited blool nod later noted black stool* On admission the Ltood 
pressure was 220/110 Itemotlol »n waa 76 per eent and t! ere were 3, "00 000 red cells per 
cubic inillimeler of btoo 1 The sloola eontaioed blood Itoentgenogrims showed an ulcer 
ated tumor of the i osleiior wall of the cardiac end of the elomnch On bov S, one nionlh 
after admission, the ga'tric tumor was remosed bj local excision The postopcratiie 
course was eatisfnetorj The patient Ins reinuned well to dale, four months 

Gross ralhniotiy — The specimen ronsisfed of a tumor (Fig 11) from the stomach toeas 
urmg 8 cm in length, 4^s cm in mllb, nn 1 cm in depth. One surface was covered aith 
gastric muco«i at the center of nbieh was an ulceration mensuring . cm in diameter an 1 2 cm 
in depth, but 4 cm at its base Tl e serosal surface on the opposite ti Ic of II e tumor appeared 
smooth On section it was noted that tic tumor extended through tl e entire thiekflcss of the 
stomacb wnll ant wns eomposel of brm, yellowish nl itc tissie The ulcer nndetni ned the 
edges and wns wilest nt the base which was covered with n neerotu* slough 

3/icrorcoj ic 1 raminalion — Isection (big 12) through tl e tumor inrluling the mucosa of 
the stomach showed tlic latter to be fairly normal, although somewhat infected Beneath lie 
muscularis tmicosa an) replacing the 8ubmuco*a and muscle was a mass of tumor which was 
growing in the form of large bundles anl whorls of spiadle shaped cells The«e frenurstlr 
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hal pih'ailinj’ nuclei and liet'veeo the unclear aren« were zobc« of hyaline connective tissue 
T1 la 1 ad the appearance of a tumor derived from a nemc sheath It appeared 1 eni^'n 

Oiagnoiis — Diagnosis was ulcerated nenrofitroma 

Case 7 {i 129 311) — R K, a T3>earoId woman, was a ImitteJ to the hospital he 
cause of a marked secondary anemia which was first noted during pregnancy After 
delivery of a normal child, the anemia became more severe and it was then noted, for the 
first time, that the patient a stools wore tarry Fpiga«tne distress not relieved by food 
bad been a complaiat throughout most of the pregnmcj On admission the hemoglobin 
was 40 per cent and there were 2,590,000 red fells per cubic millimeter of blood Ga«tnc 
analysis, after histamine, showed no free hvdrochlorie acid and a total acidity of 29 units 
The gastric fluid contained blood Roentgenogram (Fig 11) 'bowed a roughly oval poh 
poid tumor in the cardiac end of the stomach it operation, Iel> 11, 1947, the tumor 
(Fig 14) was reiEoied by local re«ection The pijsfoperative conr«e was uncomplicated 

Cress Pnthdoffy — Tlie 'pecimen consisted of a tumor of the stomach 4 by 3^ by 3 cm 
covered an one surface with mucous membrane with a small fringe of normal gastric mueo'd 
around it In the center of the mucosal surface there was an ulcerated area 4 mra in 
diameter and 9 mm deep Cross section revcalel the tumor to be composed of pale firm 
liwae, arising in (he suhtoucosal layir and eleiaiing the mucosa Tie tumor measured S 
cm in Its thickest portion 

J/icroscopio Ffommation — fiieetion (Fig 15) showel *ome of flie n)uce«a of the stomach, 
hut underneath this and oicupving the submucosi was a fairly cellular tumor which was 
probablv derived from tli® nerve ‘heath It wvs growing lu the form of twutel bundles of 
rather plump gpmdle shape I cells The nuclei contninel rnany fine transverse lines wlm,fi 
alternated with tlie globules of mucinous material thus giving to many of the nuclei the 
appearance of Schwann cells Between them there were very delicate cnlhgenous fibrils The 
tumor was infiltrated with phsma cells and IviDpliocirtes, but mitoses were absent or extremely 

infrequent 

fhtfgnoji* —Diagnosis was neurofibroma of the stomach 


Case S (A 129 Co") — 0 ^ , a 61 year old woman, was admitted to the huspitxl beemge 
of anemia and tarry stools One year lefore admission she vomitel a large amount of 
hood and passed tarry stooig Roentgeimgraphic studies made at this time were said to 
0 negative Following (Jjis episode (he pKieot remained we)) until one month prior to 
admission when she noted that the sioola were agiin tarry ‘•he lad no real epigastric 


‘ uisiress at any time uastrie anilysm after histxmine showed 67 units of free 
' ^“'■hloric acid and a total acidity of 90 units Roentgenogram (Fig 16) showed an 
ourglass tumor of the cardiac end of the stomach \t operation, on Feb II, 1947, the 
or was found in the posterior wall of the cardiac end of the stomach aad was i-eoioied 
V ocal exemon The postoperative eourse was onconipl ented 

^ ^ Gross Fothofo/jy — The siecinien (Fig 17) consisted of x portion of stomach, measuring 
' 'y 3 bv 4 cm and lontaining a tumor wl leh apparently hxd arisen in the sul mucosal layer 
buK^a*'''''^''*^ o'Jt beyond the serosa forming a spherical pQljT*oi<! eneap“ulited nodule wlieli 
'1* oufsiJc tj)g jfommh nail TJji* pedunculated portion of (he tunior iseasureJ 4 br o 
, Section showed the tumor to l«e composed of lol ulvtcd pale redlisli ti««ue whieh 

M ’htough (lie seros-i to form a cysUike structure filled with degenerated tissue ami 

^ ot The wall of this cystic portion was 3 mm lothieknesa 
wav iiamviation — Section (Fig IS) through the tumor sliowel a growth which 

but^ ^ closely pjckfd plump cells which appeared to anastom >"e with each other 

] ' jossess any connective tissne fil nls The nuclei tended to be rather short and 

ihs'-e fh mitoses were found In n few areas where there li-id been some bemor 

mode' ^ huelei were much larger than elsewhere, but were multinucleated There wav a 
Widv * Amount of lalisading such ae is seen in neurofibromas an! leioni'oroas The 
'‘■'•9 ronne tive tissue in this tumor and the morphologv 

enihirn * I ** ’’f 'he smooth muscle It is possible that the growth wa- nlreah 

an and the large nuclei were nn lodication of aetiv e growth 
' ^"'”'*~-D'acnov,3,vvsleiomvoinAof»heetomaeh possiblj inatiguvnt 


462 


SURGI R\ 




A\EST AND KNOX XEDBOCENIC TTOIORS OF STO'IACII 


4 03 




462 


SOKCFRT 





Wr^T VND K\0\ NFUROGFMC TliMORS OF '^TOJI^CII 


4G5 


DIAGNOSIS 

The picoi>cnti\c diagnosis of these tnmori may be difTieult but the following 
uiiportint features suggtst t, gastric tumor of smooth muscle or iicne sheath 
ougm 

1 Llectlutg — The outstanding sjauptom in si^ of the eight patients was 
bleeding This appeared to be emsed ba a central area of ulceration and m five 
eases caused a sudden severe hemoirbage In one ease the bleeding was of a 
chrome nature and the tumor was discovered when a search was made for the 
cause of the patient s secondarj anemia 

2 /'(MH — Pam was not a piomincut svmptoni c\cept m one man who had 
an active duodenal ulcer as well as tnnior of the pvlonc end of the stomach All 
the patients however complained of a vague tvpe of epigastric distress 

3 Gastric Icidi/y — Gastiic analvsis was not of definite value as a diag 
noslie procedure The gastric aciditv after histamine was recorded for si\ of 
the eiaht patients In two the acid values were high m two thev were low, and 
two were found to have normal gistric aciditv 

4 tiocnlgcnogranis — There w is no constant diagnostic roentgen picture 
allliongh the tumoiN usudlv ap| caretl smooth in outline and often it was pos 
sililo to dimoiistrate a vential irea of ulceration V roentgen diagnosis of gas 
trie Inn or was made in se\in of the eight patients 


VtVlUNVST TUVNsrORM VTION 

The possil ilit> that these ntoplasms luav undergo malignant transformation 
Is Rugt,i,stod hv the fact tli it two of the tight tumors on the basis of tlioir niicio 
seopic appcnaiKC wore considertd piohablj malignant The sj-mptoms and tlie 
gloss ai povranei. ot the m dignant lumois weic essentiallj the same ns those of 
tlie 1 cnign lesions 

TRFVTiUNT 


tour of tic I itnnts wtre tnated hj local excision of the tumor and four 
Iv gastiic rtsoiti n Tlieic were no postoiHiratnc deaths One patient with a 
Icni 'll tuiiuu 1 1 iht cinln was treated bv resection of nine tenths of the stomach 
Nine nioiiths ilii r opcriti n this paluiil still has dmostivc complaints and Ins 
leinuinil. 1 1 ic. .in hn i «<»ltralivc wei-ht Because of this and the mamii 
tuiU ot n t-istiu rtboction as eomparwl with local excision wo feel that ev'erv 
tfTort should to made to dctenniiie the nature of the tumor at operation and 
that all iHin^ii tumor, it least tJuM? of the eardia should be treated hv local 

CMisi n ^ 

‘'LJIMUla 


1 N,,,.. n..ir ...... n„.l o„e slomach arc re 

portisl 

> Hlis liu,' was tile chi f SMnptom m six eases 

4 Two nf tl e tumors m I faretl I 

I.val excision apjeam transfonnat.,,,. 

1 > I c adequate for the benign tumors 
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PRTMAIl\ TUMORS OF THE JEJU^U■M AND ILEU’\I 
Jons 11 I MD New \ork, N 1 

P RIMAR\ tumors of the jtjunwm and ileum though rare are being recorded 
with increasin':: freqnencj 'McDougal* stated that less thin 300 cases of 
malignant disease haac appeared m the literature up to 1944 ^lajo and Net 
trour’ reported a total of 31 cases of carcinoma of the jejunum m patients seen 
at the Mavo Chnie prior to Fth 1 1937 of which onlj 15 could he subjected to 
resection and entcroenterostomj Palliative enteroenterostomj or gastrocntcros 
tomj was earned out m 13 exploratory laparotomv in 2 and in 1 no surgical 
treatment ^\^s given The operative mortality in this series was 20 per cent and 
the duration of life after operation 17 6 months Shallow Eger and Cartv’ 
reported a senes of 24 cases of pnmary malignant tumors of the jejunun and 
ilcum encountered m the Jefferson Medical College Hospital Of tins number 
only 4 were found to be free of metastases All of the jcjuml lesions were 
nsocted and a primary anastomosis was performed In the ileum C malignant 
tumors were resected with pnmarv anastomoses 1 lesion was extcnorized and 
3 which were not resectable were given x ray treatment The o])eritive 
mortality was 30 per cent aud an analysis of the end results showed tint 3 
patients were living and well for penods of twelve seven and four years re 
speeUvely after operation Three others died of metastases after penols of 
fifteen four and three years respectively Fraser* in presenting a senes of 
21 patients treated at the Uestern Infirmary m Glasgow noted tint Ki of tins 
tuimbor were subjected to ojveration resections being performed m 14 In the 
renniiiing patient a pdvie abscess was drained The operative mnrtalitv was 
GO per cent ami ol those who survived operation none lived longer than nine 
years One patient was nine three years 3 patients two and one half years 
and 1 patient one yeir aft* r optration Warren* rcviewetl 2C cases of malignant 
tumor ol the small bowel from the Toronto General Hospital Twenty one of 
the tumors were sitmttd m the jejunum or ileum Of these patients one was 
well seventeen vears 1 patient eight years and 1 patient 7 vears after operation 
four patients were dischargid improved 3 died of metastasis after npproxi 
match two vtars 1 after one vear and 10 patients died in the hospital 

Tlic rj-nlv of these tumors is stressed, bv wU awtlwits A Ttview ol our own 
c\pi I unec an 1 those of v anous other climes indicates tint the results of surgen 
compare mifavoral Iv with those for malignanev of the large Imwcl Althou di 
iheso tin ors are manifesle*! bv a trpical svmptomatologv the establishment of 
the di lun ISIS is fnauenth dclave*! and a grave prognosis is the result 

\lthmuh n total of one half million patients have liocn admitip t „ s 
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RVIORT or C«!FS 
Pnmary Malignant Tumori 

AyciniilSex (liWe 1 ) — Inthisstnes of 12 cases 8 ssere memml 4 \somcn 
The asPs of the jntients \anwl from 34 to 64 sears md the iscnge for the 
group s\as 45') jenis Ihe women were slightly older tlnn the men their 
asengo nge w is 50 1 oiul tint of the men 42 S tears 

Symptoms (Table I)— The duration of s>mptoms btfore idmission taned 
between one and sixtt months the aterjge being 12 8 months In all but one 
of the intiints pnui was present ind usuallj this was the ehiif complaint It 
was erarnplike in nature in the majontt of cases and tvas assoented with tart 
ing degrees of obstruction Not infnqticnllt the pain at the onset of the svmp 
tomatnlogt tns mild and t igin and was confused with the pain associated with 
ehnleetstitis or peptic nicer lis location was iisualli in the midcpigastriiim 
and the umhilieil region fa>n of « etyhl teas a prominent st mpf nni and onlt 3 
patients gate no lustori of losing weight Tl't average loss m the others was 
183 pounds and one man lost '*4 pounds 1 omtUtiej oicurred in 0 patients \ 
marked degree of intestinal olMnietion is the main factor in tlio production of 
tomiting therefore this simiuom usunlh manifests itself late in the course of 
the disow Co«s(i}i<i(t<)H was recorded m 7 eases and a ftuling of fntitjuc and 
urtdiiiess in all \ Instort oftiir/oMi ns etuUnetd bt tirrt stoils was ilicitcd 
from 6 patients 

IJit/nral Str/tit tT»hU li— \ p<dp»nc ohdominnl mnvt was ] icscnt m 7 of 
the 12 patients and some degree of rfii(en(m» associated with nl strue 

tion occurred in an oqn d numher One patient was admitted with symptoms 
and suns nt r/cnernhzed lenhuidis nid hioli ol»stmction of the small bowel 
(Case 3) I'aUi r and tiidemi of ic cut less of weight were common findings 
/<i?or»(oiy Tf\tt (Tabic 1) — Xuniiui was present in 8 of tlu 12 patients 
nnl nccMlt hto d in the stool w ts rec ided in a like number Tins test for blood 
m the fices is i im lehaWc «id nid should le cmplntcd m all patnnts com 
llainuu of ul dommal pmi whether erarnplike or \a"Ue in nature When there 
is no luarke 1 cinlcnci of oWiiictiun uml after a penoel e f careful ol senatmn 
a rouitgcnolo^u csiminniMm should le made to aseertnin whether a lision is 
present The pissage of the Umum is a split stream it the site of the lesi m and 
inrniwiiig of 1l e lumen of the bmel are mdicatite of a tumor Tlie x n\ oxanii 
n It urn re ie lied a tumor id 0 of the nscs \ art m" degrees of oljstruction mani 
fcstid 1)1 1 iiuldiing of the lumen ami consequent retention of 1 arinm prosumJ 
to (he hsion wi re denumsl rated in an e<|Uil number of rases 

— The pisNeim ot a tumor of the small lowel can In established 
preojHratiteU 1\ earcfnl mal'sis of the simptoms phi sical findings Jaljon 
(on tests and isxiitgenobvic isiminition The liiston of intermittent inU-sti 
ml olstruction mniuf<»te«I 1\ enmplike aljelommal pam and lomiting tlie 
s'ni|)toiiis of nneniiii and pres net of occult blood in the stools nre highh sij_ 
gestne A small infeslitni Itinum senes establishes the diagnosis m a higli per 
eentage of ciisis \ careful exploration is indicated in all case-s with tlu stms 
and siniptoms just des«rilie«1 Cases 11 and 12 are examples of trrors m iliag 
nosis and arc worlhi of clnfmratinn 
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R>ioirroi CASFS 
iVimary ValigHant lumors 

Af/c «H(Z Sex (Table I) —In this senes of 12 eases 8 were men and 4 women 
The nRcs oi the ralienls %aru«\ fjom 34 to 64 >ears ami the a\ern{;o for the 
group was 43 "S jcais The women were slightlj older than the men their 
a%cnge ngt was 30 1 and that of the men 42 5 sears 

Symptoms (Tihle I) —The dui ition of sjmptoms Ufoic admission \ancd 
between one and sixt\ months the aserage being 12 8 months In all but one 
of the patients pnin w is pri'sent ind usuallj this was the chief complaint It 
was cramplikc in nature in the majonU of cases and was associated with \orj 
mg degnes of obstruction Not infrequentU the pain at the onset of the s^^np 
tomatologi was mild ind \ igin and was confused with the pain associated with 
choleejstitis or politic ulcer Its location aras usuallv in the inidcpigastnum 
and the umbilical ngion Ios\ of mtyhl was a prominent sMnptom and onh 3 
patients ga\i no his1or\ of losing weight The axerage loss in the others was 
18 3 pounds uid oin man lost 54 jiounds 1 omttiny occurred in 0 patients A 
marked degne of intestinal olstiaiction is the main factor m the production of 
xomiting thorifore tins sxniptom iisualh roanifeits itself late m the course of 
the disease roiMtipahon was recorded ni 7 cases, and a feeling of fatujue and 
uenXiiesc III all \ historv of wefena istiidemcdhi tirrx stools was ilicitod 
from G patients 

/V j/ticnl Stf/iM I T ible I ) — V pd/niWe abdomtnal was jircscnt in 7 of 
the 12 pitionts and some degrei of obdominnl dttlenlion associated witli obstriie 
tioii occurred m an eqinl nuinlcr One patient was admitted with sjmptoms 
and 8i„ns of qetiernlued ;>ciifoni<n and high olistmetion of the small bowel 
(Cose 3) I'aVor and cxidenie of recent loss ot weuhl wen common findings 
Lai 01 ifory Test-, (Table I) — Aw<mw was present in S of the 12 patients 
and oectilt blood in tbo stool was neoideil m a like numbei This test for blood 
111 the feces is i xerx lelnhle aid and should be cinploxed in all patients com 
plaiiimg of lUlotmnal pam whither erainplike oi \dgiie in nature ^\hen there 
Is no marked CMdeiin of ol striietion and after a period of careful obserxation 
a rociitgonolo^u esuninatiou should he made to ascertain whether a lesion is 
priscnt The pass ige of the barium as a split stream at the site of the lesion and 
narrowing of the lumen of the bowil arc indicatixe of a tumor The x rax exatni 
ii ition rxxciled a tumor in 9 of the cases 4 arxing degrees of obstniction mani 
festwl In a xxidemng of the lumen and consequent retention of binum proximal 
to the lesion were demonstrated in an equ il number of eases 

Dmqnon? — The presence of a tnmor of the small bowel can he csfal hshtd 
preoperatixclx hx careful nnalxsis of the sxanptoms plixsical findings labori 
ton tests and rnuitgcnologic examination The histon of intermittent intesti 
nal obstruction manifested In eramplike abdominal pain and xomitmg the 
•'imptoms of ancmii and presence of occult Wood in the stools are highlx sag 
gestno A small intestinal hariiim senes establishes the diagnosis in a high per 
eintige of cases \ careful exploration is indicated in all cases with the signs 
and ssmptoms just descnlwd Cases 11 and 12 are examples of errors in diag 
nnsis and are worthx of elal orition 
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ECKEL PRIilAKl TUMORS OF JEJU’^UM AKD ILEUM 

Roentgen therapy is of no 'alue m the postopcratne mamgcment of car 
cinomas of the smaU boiiel hut should be cmplojed when the diagnosis of 
h-mphosarcoma has been established svhether the lesion is resectable or not 
Radiation therapj was used m Cases 12 4 and 8 It ivas also emplojed m 
the one case of carcinoid of the jejunum with extensue metastases (Case 5) 

Pathology (Table 11) —The tumor was situated in the jejunum m 10 and 
in the ileum m 2 eases the proiimal jejunum being the commonest location 
Six of the lesions were adenocarcinorois 4 lymphosireomas 1 a Iciomj osareoma 
which had perforated and 1 a carcinoid with widespread metistTSCs ^o meta 
static in\ohement could be demonstrated in 5 of the cases cither at operation 
or in the resected specimen Of this group one patient ultimatelj died of a 
recurrent lesion and metastases (Case 3) Intussusception was present in 2 cases 
Prognosis (Table II) —The long period of deb' before a diagnosis is 
established results m a poor prognosis Of the 12 patients 5 arc now hung 
One (Case 1) is well thirteen jears following resection of multiple Ijmphosar 
comas of the jejunum Four (Cases C 7, 11 and 12) are In mg following 
resection of the jejunum for adenocarcinoma 2 for five rears 1 for fifteen 
months and 1 for three months The latter 2 patients had metastases which 
could not be remo' cd Seren patients hu'e died one not subjected to operation 
died in the hospital of widespread metastases from a jejunal Imipliosarcoma 
Of the Ttmainiag 6 one died sir jenrs and se'cn months after resection of the 
jejunum for a perforated leioin'osarcoma one li\ed sixteen months after cx 
ploTition which disclosed a jejunal carcinoid with metastasis Two patients 
(Cases 9 and 10) died eighteen and seventeen months respectnel' after resec 
linn of the jejunum for adenociremoma with roetistases while the teitiaming 
two died eight and four months respecli'ch after exploratnr' Inparotoniv 
which re'eiled inopersble lymphosnreoma of the ilcum 

Dftiign Tut tors 

The snail intestine mas harbor a 'arieti of lienign tumors although these 
are cxtremcl} rare V renew of the literature and our own cuscs show that 
lesions include Iciomjomas fibromas submucous lipomas Ijmiphangiomas he 
mangiomas poI'T^ and carcinoids In our series there ivere onlj 7 cases of 
which 3 were incidental autopsj findings appireiitlj unrelated to the cause of 
death as clinical findings referable to the tumor were not recorded in the case 
histones (Table HI) Four of the 7 lesions 'vere leionnomas 1 a lipoma 1 a 
fibroma andlapoljp (Tables III and IT) 

Four patients were admitted to the New \ot\i Ilospita) witli sjTnptomatie 
benign tumors of the jejunum The duration of sjTnptoms varieil from three 
dajs to fifteen months and there was an equal sex incidence Vn analysis of 
the cluneal findings shows that the prevailing simptoms are similar to those 
of the malignant lesions and that the differentiation can onlv be made bj the 
openling surgeon and the patholc^ist Obstnictnc simiptoms mclena weak 
ne«« and loss of weight arc common findings Fxnmmation failed to disclose 
an aMominal mass m on> of thecisos Seiere intestinal hemorrhage and anemia 
wero present m 2 patients In 3 of the cases -i roentgen examination revealed 
evidence of small intestinal obstruction or the presence of a tumor (Table III) 
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CASE HFPOSTS 

Case 11 — A 49 year old woman entered the New lork Hospital oa July 5, 1946 with 
the history of abdominal pain of one jeor’a domtioo, frequent Tonutiny, generaliseil weaV 
ness, malaise, chronic constipation, and Ions of twenty pounds in weight A cholecystectomy 
had been per/onned ti«> months prerious to (his admission and Iho gall bladder was founl 
to be chronically inflamed and contained (rnllstones The patient’s symptoms were unaltered 
ly this procedure Etamination failed to rereal etidence of d steotioo or a palpable ai«s 
The stools were strongly positiye for occult blood V small intestinal barium scries disclo'cd 
a tumor of tho proximal jejunum, causing partial ol stroction Following adequate prepara 
tion a laparotomy was performed on July 30^ J04II, disclosing a sfenosmg adenocarcinoma 
of the jejunum, 10 cm from tha ligament of Treitr A 16 cm segment of jejunum bearing 
tie tumor, was resected and an cnteroanaatniDosis was carried out The patient had an 
uneventful recovery and has remained well to (he present time 

CvsE 12 —A 3C year old man was admitted to tie New 1 ork Hospital on June 13, 1947 
with the history of fatigue and wenhness for a period of ftro years There were three ad 
missions to another hospital — two in October, 1946, and the third in February, 1947, at nhi h 
time a splenectomy was performed for presumed hemolytic anemia Following this procedure 
the patient failed to improve anl the blood pictore remained unaltered At the time of 
admission to the New York Hospital there was no history of abdominal pain vonuting or 
loss of weight The red blood cell count was 3 4 million and the hemoglobin 8 5 Gm The 
stools were strongly posifi»e for occult blood and a smell lofestinal barium series showed a 
tumor in the proximal jejunum uilb slight obstruction. \n exploratory laparotomy per 
formed on June 36, 1947, disclosed an adenocarcinoma in the proximal jejunum with extensive 
involvement of mescnterio lymph nodes Resection and anastomosis wsro perfnrmeil but thers 
were metastases which coull not W removed The patient now feels well and the anenua 
haa cleared 

Comment — These ttro mes arc examples of errors in preopentive and 
operatuc diagnosis In both instances the initial operators apparently failed 
to examine tho small bo«eI in the region of the duoilenojcjunal junction Thor 
ough explontion would ha\e ixoidctl the errors 

Treatment (Table 11) — Resection and entcroanostomosis were performed 
in 8 cases out of the 12 and exploratory laparotomy m 3 One patient was not 
subjected to opcrttion as there was endcnceof widespread metastases and ascites 
Examination of the ascitic fluid rcmoxcil by panccnlesis disclosed lymphoid 
tiunor cells This palicnt rcrencil intensive xray therapy bill died six weeks 
after admission 

The procedure of choice is resection of the segment of bowel hcanng the 
lesion with a wide imrgiu of mesentery and the restoration of the continuity 
of the intestinal lumen by aseptic end to end anastomosis performed over 
clamps The discrepancy between the diameters of the dilated proximal and 
the norm'll distal transected intestine eaii be readily corrected hv phcing the 
clamp obliquely on the latter In the 8 jiaticnts who underwent this procedure 
there was no postoperative dcsth and onh one complication a wound infection 
in a patient who xsas admitted xvith generalized peritonitis secondary to a 
perforated Iciomx osircoma of the jeyunnm (Case 3) 

Before any operative procedure is attempted it is essential to correct the 
.V,.., the nlasma protein deficiency and any other fluid or electrolyte im 
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Roentgm IheraM is of no saliie m the postoperatiie management of car 
cinemas of the smaU boieel but shooM he emplojed lebcn the diagnosis of 
h-mphosarcoma has been established tthelher the lesion is resectable or not 
Radiation therapj was used in Ca^« 12 4 and 8 It was also employed m 
the one case of carcinoid of the jejunum with extensue metastases (Case 5) 

Vailtdlogy (Table H) — ^The tumor was situated in the jejunum in 10 and 
in the ileum m 2 eases the proximal jejunum being the commonest location 
Six of the lesions were adenocarcinomas 4 Ij^mpliosareomas 1 a leiomj osarcoma 
which had perforated and 1 a carcinoid with widespread metastases No meti 
static iniolvement could he deroonstraled m 5 of the cases either at operation 
or m the resected specimen Of this group one patient ultimatclj died of a 
recurrent lesion and metastsses (Case 3) Intussusception was present in 2 cases 
Projinosw (Table II) —The long period of de\a> before a diagnosis is 
established results in a poor prognosis Of the 12 patients 5 are now liimg 
One (Case 1) is well thirteen years folloinng resection of multiple Ijmphosar 
comas of the jejumun Four (Cises 6 7 II, and J2) are living following 
resection of the jejunum for adenocarcinoma 2 for five vears 1 for fifteen 
months and 1 for three months The latter 2 patients had metastases which 
could not be remoicd Se\en patients have died one not subjected to operation 
died in the hospital of widespread metastases from a jejunal lymphosarcoma 
Of the remaining C one died sis \ears and seven months after resection of the 
jejunum for a perforated loioniv osarcoma one lived sixteen months after ex 
plontion which disclosed a jejunal carcinoid vnth metastasis Two patients 
(Cases 9 and 10) died eighteen and seventeen months respective!) after resec 
tion of the jejunum lor adenocarcinoma vnth metastases while the remaining 
two died eight and four months rcspectivelj after exploratorj laparotomy 
which revealed inoperable lymphosarcoma of the ileum 

Htntgn Ttonort 

The snail inlcstim mav harbor a varietv of lienign tumors although these 
arc cxtrcmelj rare V review of tic literature and our own cases show that 
lesions include leiomjomas fibromas submucous lipomas Ijonphangtomas he 
mangiomas poljps and carcinoids In our senes there were onlj 7 cases of 
which 3 were incidental autopsj findings apparcntlj unrelated to the cause of 
death as clmical findings referable to the tumor vvere not recordctl m the case 
histones (Table III) Four of the " lesions were leiomyomas 1 a lipoma 1 a 
fibroma and la poljp (Tables III and IV) 

Four patients were admitted to the New lork Hospital with svmptomatic 
Iciiign tumors of the jejunum The duration of symptoms varied from three 
dajs to fifteen months and there was an equal sex incidence An analysis of 
the clinical findings shows that the prevailing s)-mptoms are similar to those 
of the malignant lesions and that the differentiation can onlv be made bj the 
operating surgeon and the pathologist Obstructive svmptoms melena weak 
ness and loss of weight arc common findm*^ Examination failed to disclose 
an abdominal mass m am of the cases Severe intestinal hemorrhage and anemia 
were present in 2 patients In 3 of the cases a roentgen examination revealed 
evidence of small intestinal obstruction or the presence of a tumor (Table HI) 
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Lxjilorntorj laparotonn xvns performed on the 4 patients admitted to tlie 
hospital TMtIi sjmptoms and the lesion nas resected in all four Restoration of 
the contmviitj of the bowel was accomplished by aseptic end to end anastomosis 
in 3 and side to side anastomosis m 1 case (Table IV) Intussusception ^vas 
present in 2 cases and varying degrees of obstnietion m 3 eases The operatne 
procedures were aeeomplislied without complications and there were no dentlis 
Follow up studies sliow that all patients have been completeh well since 
opention 

SUMMVRT AND CONCLUSIONS 

1 The clinical findings of 19 cases of tumor of the jejunum and ileum are 
presented 

2 Of the 12 patients with malignant lesions 11 were subjected to operation 
Resection of the tumor with enteroanaslomosis was carried out m 8 instances 
intliout a death 

3 Of the 8 patients with rescetahle maliimant lesions 5 still sunne 1 
O'er thirteen \eirs 2 o'cr five venrs 1 less than two jears and 1 less than 
one } ear 

4 Resection of the jejunum was performed in 4 piticnls with hcnign tumor 
of the jejunum without complication or mortality 

5 The poor prognosis in malignant lesions of the small bowel is the result 
of the long interval between the onset of svnpfoms ^nd surgicsl interscntion 

6 A histon of intermittent intestinal obstruction and molem and the 
presence of occult blood m the stool are of great dngnostic signiflcaiicc TJie 
small intestinal barium seiies will establish the diagnosis m a high percentage 
of cases 

7 The importance of careful csploration in the presence of the sjmptoms 
and signs referred to is stressed 
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OF WITH dUKION of BRONCIII^r ARTtBT 


1 lunlly release 1, re%ealing 


Alter remo\al of tKe blood Ij suHirin the pressure v T>>^ ar^ar^ 

tbe eputUag stump of rrhSl"rva3 fletermineJ to »e > bror,rh.al arto^ The arlerj 
cUrnfa .nd donllj lie.lad >^.lh -Uk 1 1 am !•««• «' .orUa oris,. IK dKO.Kr w 
llw'm S „a 4 K» No olkx M'ono, ho® <1. .«rU and pK-mu to tk. oi 

WOK Mtol in thii area The plea® eoiennR the po-ferior aurface of the 1 due 1 ad 1 e. 




liceratelso extensuelj the u s< !« that the padre m It! of the maio 1 roBChos close 
to the aorta and the inferior palmonsn \p«n were esposel The badii damaged lung 
lis“ue was rospetej apU the Inag closet vith mltlress sutures of nlk Third fi\e thousand 
uoits of penicillin and Tin of salfanitan ide were pldcel in the pleural envitv and the 
thoracotomy meision was closed in lasers with interrU|!ed silk sutures The woun 1 of 
entrance was debnded Ihe enfs «f tfte fractured nls resected an I the woun I sutured 
The patient a condition rem* ned good throughout the procedure 




PLNLTRATING ^\00^D OF THE CHLST \\ITH 
DH ISION Ot A BRONCHIAL ABTER\ 

Bn OUT ot I Case 

ClIVRLFbAl BRVNI' MI) AtNhFRS N ^ 

VF/OI^NOS iinoUiiijj tl 0 ) roiiehial arteMes with reeoierj ajparentlj ire 
W Tiirc V iLMcw of tl 0 literatnre for the p st t\vent> eight j cari has failed 
to reieal i lepnitod ciso In the cist lieie jeported recoierv followed the 
di\ iMon of tl e left 1 ronehial arierj In a *<hoU f lagment of unusual size 

Orhmri(\ thcio are thice bronchial iitcncs tuo on one side and one on 
il c other Two ftrfenei on the light and one on thu left are found a« 
conimnni\ as the chssicif dcseuptfon of luo aiteues on tfc left side and one 
on tlio rif^l t ' M hen there iie two bronchial arteiies on one side both usually 
take tl eir origin fiom the fiont of tie aoita one 1 clow the other at oc near 
the level of the fourth thoracic \crtcbra V single bronchial artei-j on one side 
jnis aiise titJer is i common trunk with tie upper JroncJual artery of the 
opi onto side or fioni the fiisl aoHte mtcrcoslnl arteij Oecasiomllv branchial 
arteries nia> arise from the internal nainmars inferior thjroid or subclavian 
arteries Iloselacquc Monod and EsniJ and Nikamuia* 1 asc investigated 
the great varial ilitj of the orieui and course of the I roncliul arteries III the 
ttse bein'» leinrtcd i left bronchial iilcrj iiost horn the lateral burldce of 
the aorti pissing ducetlj to the | ostenorsurf icenf tlie lett bionchvis 

CASE RCPOrT 

i "S ytae oM <jfl c<»r was fl<)n lied to a e « utt on hosj f«l J*n H lOla t^o hours 
after 1 ► ng wounded n ll e lell po ic or part of tho olent ly a shell frAgmcnt Hr 
glowft no e donee of uhock tie pul e r le Ic t aO and tie blnod pressure 1 
Beroo al f tho dress ng reseolel i wou 1 f en long and d cm w de medal to the 
g apuH There wos lo ol ous off or hen orrhage Itgentj,enograms (h 1 and “"j 
ghowe 1 a large fore fm I oly penetrat Of, the left a lo of the che«t n a j osteroanter or 
fl re t on tl rou^h the fitth co«tnl nter poee 

"S etv m nutes after atn s« on n tmn<< ov le ether a esthes a under pos t ve jrei 
» re wag 1 egun After su laWe c ran ng and jTp arat on the wound was (Jentlr explored 
The outer end of the fore gn 1 ody a*> fa patel 5 cn below the le el of the sk n an I 
strong pulsat ons s rhronooB w Ih tie 1 eartbeate ere tranem tied through t The 
fore gu body wa« t gl tlr wedge 1 I et r en the I a llj co tin nule t fifth and g xth r bg an t 
was not maupulatel tor fear ot gts t ng a ntrathorae e 1 emorrhage k poster or 

thotacotony me s on was male lhroui.1 tie ghth nte pace on the left The postero 
infer or borlT of the upjer lol e of the lett lo g vas It erated alo g its ent re length 
w th the inner end of the fore g 1 oJv lolgel nga n t the 1 teral surface of the aorta 
j f huodreJ eub e CF t netem of rlntteil lIooJ er reooiel from the pleura) rat tv 
nni tie si ell frag nent was d loltel and tl Ir wn froti te wedged po« t on letweeu 
the r be Th s was fol owed I p of e t rttr al Heel it}, 1) gUal pres« re against Iht 
lus of the lung close to the aorta eont ollel tl e 1 lee 1 m. b t not lefore a loss of approi 
"tely blood had ocrurrel BepUeement will cross matchel store! Mood 

was started. 



BR\NE \\OUM> OF CllFSI VilTH WMSlQV OF PRONCJIIAL ARTER\ II 

AtM TOoiil ol IhsUooJl, mML<i<.,lta rre-sure jn.lii.llj re«.Ii« 

th, irort.ng slump ol P-Mt-uu art.ru.urf to bo a btonobml ullerp The attor, »u 
olumpoa „a doubly bgHod mtk »» 11 «■» tom ,1, uotW ol.g.o II. 
bowoon 3 aud 4 mm ^o otlor artomo. atoms (tom the uorto uud p«...us lie tag 
peio UQled m Ibm area The pleura eotenns the poulotior sutfaee of Ho hilu. had heeu 
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exten4i\elj b\ the ini«ile tliit the entire xrilth of the mam lironchua close 
to the aorta and the inferior falmonarj \eiii were eipo'ed The badiv damaged long 
tissue was resected and the Innc Oosed with matlre-a sutures of sdK Thirtv fi'c thousand 
units of penicillin and 7 Ora of sulfnmlaimde were placed in the pleural easitv and the 
tlioracotoro 3 incision was elo-ed in lavere with interrujtel sdk suforps The wound of 
entrance was d^hrided the ends of the fraetnred nl s resected, and the wound suture 1 
a he patient a condition reniaioel^d throughout the procedure 
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The roatoperative course ^^a9 une\eDtful For several days there was a cough pro 
ductue of small amounts of old dark blood On the second day 700 c c of serosaoguineous 
fluid were aspirated from the left pleural cavity On the fourth day aspiration was 
repeated and 200 c C of fluid were removed Forty thousand units of penicillin were 
given intramu«cularly every four hours for forty eight hours, and 1 Gm of sulfadiazine 
was given by mouth every four hours for veven days This patient made satisfactory 
progress toward recovery and was evacoated to a genera! hospital on the seventh post 
operative day 

Subsequent reports from a general hospital and from the patient ever a period of 
eight months indicated that a satisfactory recover} was made The patient stated by 
letter that there was a “lag” of the left chest dnnng respiration and that he has had 
breathlessness on moderate physical eicrlion lie felt well however, was able to engage 
in such sports as golf, swimming, and dancing, and had been returned to limited duty 

COMMENT 

No CMdcnee of necrotic change in the lung of this patient occurred The 
source of the blood supplj to the bronchi and lung substance may hate been 
from another bronchial artcrj not seen posteriori) or, ns rarely happens, from 
a bronchial artery passing along the antenor surfaec of the bronclms It seems 
more probable that the blood supply was obtamed tlirough anastomoses between 
the bronchial arterial system above the point of dmsion and other arlenca 
All recent investigators agree on the presence of a capillary anastomosis bctnecii 
the bronchial and pulmonary arteries, but deny the existence of a prccspillnrj 
anastomosis ’ * An injection method in the living dog has shown the existence 
of gross annsloiiioscs between the bronchial, internal manmory, intercostal, and 
esophageal arteries ’ Injections of human autopsy specimens ln\c demonstrated 
gross extrflcardiao anastomoses between the auricular branches of the coromry 
arteries and the bronchial arteries • 


SUSIUAKY 

1 An unusinl case, a wound of the chest with division of a lronehi.il 
artery, is reported 

2 A satisfactory recovery followed ligation of the artery without evidence 
of gangrene of the bronchi or lung substance 
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KESFCTION OP' THE RFCTUM ^\ITH PRESER\ATIO\ 
OF THE ANAIi SlMllNCTEU 


William P Nickfl Jr,3ID New \ork N \ \m> 

Vrtrur I Chfnowftii MD , BiRMfsriUM Ala 

I N THF pist few a ears inereasing attention Ins Peen deAoted to nietliods bA 
which malisnant tumois of the rcetosignioul nml rectum jni>jht be extirpated 
without sacrifice of the iiomnl nieehanism of defeestion Then has lieen the 
question m the minds of imnj surgeons whether it were not possible to avoid 
the creatiou of a pemnnent abdominal eolostoms and at the same lime perform 
s resection of the tumor bearing tissues siifhcientls ndical as not to compromise 
the patient s chance foi surxnal The question is a Jiighh controsersial one 
and the aiiswci cm come onh through the aceumuhtion of i sufiicienth larj,e 
xolume of cases performed bx the two methods to allow toniparatnc sludus 
In view of this it seems worth while to icview a senes of esses in which resection 
of (he rectum was enrrud out b\ the permcaJ route or bv the combined ah 
donunal and I'eniical routes the ami sphincters being picserved to lUow voliin 
tsrv control of defecstion The present senes while not large is presented for 
the purpose of supplementing ixisting nnd future sines of similar eases with a 
V i( w tow ird issessing the proper value ol such proce lures 

msTonir vi 

The tcchmiut. utihrcd in this seins is bj no means new nor is the idea of 
preserving the sphmetorb new In an excellent article published in 194'> 
Bncon' reviewed the cvolulion of sphimter muscle preservation and n estsb 
lishment of continuitv m the opentive treatment of sigmoidal nnd rcitsl cm 
cer "Srandl’ “ilso m a iccent article iwiewiJ the historv of sueh proeedures 
while rcviCHing his experiences with the Iloehone^g* pull thiough operation 
It was the latter who near the end ol tic nmeteinth eenturv evolved the feeli 
nique of rcsi-eting the giowth lieiring segment of rectum and invngmiting the 
proximil divided end of sigmoid through the anus with or nitlinut stripping 
of the anal nuicosi 

This proecdun with slight modifii ilioiis wss niso performed hv i imml or 
of other surge fins m the litc nineleinlh indesrlv twentieth een tunes 

Since 19d- Hvlcotk* and his tollei„nc II icon have leiii enthiisnstic pnv 
ponents of a prooedun baswl uimn the Iloflitiii^g imiimvir but having an 
important modihention Thes* snr^eons mobilize the bumoi | md upper ncfuiii 
throu'^h the alidomen -iftcr Iigslion of the superior heniorrlioidil vessels and 
then proceel to resect the imIhu from belon fftxitij the ixteeml sphinefer 

intact h^r vears Inve mlvoeated tnnsilHlomin il rosfc 

with end to end anastom*>sts Dixon* in 194-I found a three jear survival 

480 
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rale of GS jer rent m a sene, ol 104 piticnt, on nliom he had performed this 
ptocedme for eaiemotoa of «io reetMoonoid Manansteeii' reported that he 
resected the nmpulla of the re<U«tt m t\rt.nt} ‘•even patients usin^' the Hoclien 
tpo' procedare m sonie and end to end tnistomosis m others AVaugh and 
GuW hUnLse luixe iound it iMASiWe to perform end to end ainstomosis 
throaigh the atxtomen after resection of lesions ^en Ion in the let turn 

A different approach is that uccnth proposed In Attirrai® nho utilized 
fl e transsaerd approach in i»crforming lesection mth end to end anastomosis 
He resects the fourth and fifth sacinl segrw.nts and his earned out this pio 
cedure on fifteen patients with one permanent fecil fistnh and perfect eon 
tinence in all other cases 

Alahorneii'’ reported a combinMl proceduie cirried out on file patients 
He niohilizcs the Imnel tbrongh an atHlomind incision thtn turns the patient. 
o\er ind resects the lesion throinjh nn obliatie incision over the peririctal fossn 
performina ^n end to-ond suture 

M ITtRIlL 

The present stuclv tonipiises a review of si\tv pj>?ht patients opented 
upon on the Surpieal Senice of New Aork Jfospital letween September 1932 
and rJecember 194G The operations were pertonned hv Pr Heuer or his 
dssociites or Ins lesideuts approMniat«l> fifteen different surpcoiis Tollou up 
studies are 1 ascd upon eMmmatioiis cirried our m thp Pollow up Clnnc of the 
Surpicnl Seivice ubeie each latient was seen at intervals of six months In 
onij four eases was the evaluation bav 1 upon i Utter or telephone conversation 

The pathotogio diignoses made on the siirftnal specimens were os fnllows 
vdenoeurcuioTu V tnot gridel) fiftv nine \>olvpoid carcinonva three ndenomi 
nnlijfnuin three sciiriious tiicinoin'i oiremoma simple\ and mctaplastK 
adenonn one rich 

OPkJlVTlVE TfCHMQIF 

The operition as leifonwed at present is earned out ^s follows through 
a left rcitiis incision the abdomen is c\p1ored This permits the operator to 
assess the factors which enal le him to determine whether oi not preservation 
of the sphincter ruiseks is a hisable 

The sigmoid is mol ilund bv iiicism^ the pinetal j outoneum on either side 
of the lowel down to the leflexion of the peritoneum The mesenterj of thi 
sigmoid IS then elmnptd and ligated Jelou the supenor hemorrlinidal arterj 
A\e do not hesitate to divide the supenoi 1 eoiorrboidal arten if its mtegritv 
prevents suffieient mol ihzation of the sigmoid to 1 ring it doun to the perineimi 
The lectum is iiiobilued in tte hollow of the v-nium poslciioilv nnd from the 
bladder aiileiiorh Tin disscetiiii is cirried as far downward beneath the 
peritonea! uflexiou as is iWHsibk through tJm aWommal incision which is then 
covered with sever il hparotomv pads T«o isMsfxnfs remain at the il domiml 
field to complete tlie surgerv there 

Tlie patient is ilun pi iced m Iithotomv position with the font of the t iblc 
shghth olov It(d an 1 the iwnmnm is prepar«l ,nd drat id The operato. and 
mw- assistant then proceed with the permei} part of the operation 



A circular incision is made at the mucocutaneous junction around the anus 
and IS earned ^ crticallj dowjnrard o\cr lie cocc^t and lower end of the saenun 
The anus is readily dissected free from the sphincter muscles A purse string 
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of braided sdlv is U‘?ed to occlude the anus and for traction on the rectum The 
sphincter am muscles are encircled by tno silk ligatures on either side of the 
median raphe posteriorly and are then divided l>et\veen the ligatures These 
are left in place to identifj the severed ends when the plastic repair is per 
formed at the close of the procednre 
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A circular incision is made at the mucocutaneous junction around the anus 
and IS carried ^c^tlcallJ downward o\er the coccyx and lower end of tl e sacnim 
The anus is rea lilj dissected free from the sphincter muscles A purse string 
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seminal \e«icles or \agini V:o Wvmt and sliarp dissection At this point the 
Teeliam ma' \malU be cHneied through thi -rtound without difiiciilti and the 
si^oul drawn down to the anal splnnrters 

1£ sufficient tissue reni'iins the losator m> niitscles arc reiiipioNimated to 
the wall of the sigmoid is we Iclmt th\t tbei aid m control of defecation 
The enls of the dmded siihmctei rouschs nfc identified In the preMomh 
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The 'trfieil niosion is iKepeiud tluuu^li the Mi?»cu<aneoas Imues The 
coeijceal li aments ire dixnleil and if the eo« i\ iiilerfercs with the dissection 
It 15 re/noud TfohihzTtion of Iho lecttnn is (hen cairn I iiinnrd until the 
]c\atoi am nnisilis iiic eiicoiintiied Tlirs» ate ilnided ns far laternlls as lie 
operator liliests lucossm The iirtuin is sepantil fion the prostate and 
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MORTALITY 

Of sixtv ei^M patients operated npon, nine died in the hospital, jielding 
a postoperatne mortality rate of 13 2 per cent This figure, when compared to 
other figure published m rceent jears, seems excessive For this reason it is 
of interest to inquire further into the deaths and to subdivide them according 
to vears (Table I) It is significant to note that all deaths occurred prior to 
1941, and that theie were no deaths in the group of tvventj-three patients 
operated upon between 1941 and 1946 


Tible I Mortautt by \ears 



It of further interest to observe the eaiiscs of death and the ages of the 
patients (Table 11) One death that of a Sfijearold patient, should hare 
been prevented, another patient of 50 vears should not have been subjected 
to opcnlion, inasmuch os he was found to have piilmonarj metastnses All the 
others were patients in the seventh decade or older 


Table II Patients Dtino Postoperatiyely 



The dedine in the mortalitv rate reflects the improvements in preoperative 
preparation methods of anesthesia and postoperative care of surgical patients 
rnrthcrmorc, our experience has run dosclj parallel to that of Lehman and 
Beeker” who. m reviewing all surgical deaths at the Unuereity of Virginia 
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placed silk sutures anil are reappioximatcd aiound the sigmoid One or two 
cigarette drams are then placed into the pehis posterior to tlie bowel wall The 
sigmoid IS sutured to the anal skin mai^m and the vertical incision closed The 
final step m the perineal part of the procedure is excision of the bowel flush 
with the skin When it has been aseertamed that the sigmoid safely reaches 
the anal sphmeters, the two assistants at the abdominal field complete the repair 
of the peritoneum around the sigmoid and close the abdominal w ouncl 
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These figures are to he compared rvith those recently published b\ Bacon 
based upon records of eightj one patients operated upon three or more >cars 
before his study He found i three Aear sunual rite of 58 6 per cent and a 
fi\ e vear rate of 50 per cent 

Table III ma\ he further broken down and presented m a nioie comprc 
hensive form as shou n m Table 1\ 

FUNCTIONAL RESULTS 

It uould be futile to go to great lengths to preserse the anal sphincters if 
after their preaeriation thej failed to function ^\ehase therefore imesti 
gated closelj the functional results m this group of patients It should he 
pointed out again tint eialuation is busetl m all except four cases upon diiect 
questioning and examination of the patients We ha\c perhaps been rather 
ton strict in our assessment of these results in a sincere desire to judge for 
oursehes the effioaet of this technic|ue 

Of 6S patients subjected to this procedure 9 died m the imnediafe post 
operative period 10 patunts either died uithm 1 sear of operation or haie 
been operated less than I mut before snd s> ire not suitable for evaluation 
5 patients developed recurienee withm one sear nnd were subjected to colostomv 
Since no information as to function is available on nine patients there 
remain thirtj four eases suitable for evaluation from the standpoint of function 
of the reconstructed anal outlet Results have Wen evaluated as follows (I) 
Perfect indicating normal contiol ix^inlless of eonsistencj of stools no stain 
mg and the presence of i sphmcitr which on txsmiiiation eontnets noimallv 
good mdvcating control of bowels with no sodage except under unusual 
cireumstancps such as an tpisode of diarrhea or foUovnng the use of n laxative 
— a few patients m this gioup have rather tight strictures two requiring oeca 
sional dilatation (3) fair these patients must wsar a perineal pid at all times 
because of unpredictable lecideiits thev have control of the bulk of the stool 
hut there vs -v slight leak or stavning on frequent occasions for this reason Ihej 
are insecure without a pid (4) poor m this eategorj are earned those patients 
who have no control of the stools no sphincter and who have what amounts to 
a iienneal colostomv 

As judged In these standards the results are peifect 3 good 7 fair 10 
jsoor 14 making a total of 34 

Adinittedlv this is a small sents of patients (thirtv four) fioni which to 
draw conclusions as to function Some value however stems fiom the fart 
that each Ins been cntiealh examined and no evaluation made without sound 


discussion 

In the l.sht of our ptrsont knowledge thru „ there juet.fieat.on for e 
procedure such as thist 

I ahej «ud II, Ic^ to name ouh t«o ot the opponent, of sphincter ppesena 
»«„ operation, firnrU W.e,e «,», there „„ plare for such a procedure 
the attack upon cancer The, haw their aiBuniem, upon the assumption that 
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10 


Hospital, found a prosressne didine from 7 1 per cent in 1934, to 3 5 per cent 
m 1940, to 2 5 per cent in 194G To lie more specific in regard to patients in 
tins group there can he no donbt that increased attention to nutritional require- 
ments, espeeialh protiins and \iiamins, is an inpoilant factor in the decline 
The adient of the sulfonamide drugs and penicillin plaitd a part, as ncll as 
an appreciation of the importance of thorough mechanical cleansing of the 
gastnnntcslinal tract before operation 

«ltll\n IL RtTFS 

In ccnnpiiljng the sarvi'a) rales in Ihis senes, we J«sc our figures on (he 
nsults m Mxtj one patients, since sc\en patients were operated upon after 
1943 or less than thne jears licforo this studs was undertaken Wc have of 
courst, not excluded the nint patients who died in (he immediate postoperatne 
period There was a three sear vursual rate of 62 jMir cent, ft fixe vear rdte 
of 40 per cent and a tin jearratcof 2t> percent (Table III) 


TABtE 1' SiRvirsi Statistics 
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no procedure in which the sphincters are prescrvcil cnn he siifficicntlv radical 
Miles, furthermore, stated that carcinoma of (he rectum has three zones of 
spread upward, downwanl, and lateral!} Recent careful inicstigitions eon 
ceming the spread of cancer of the rectum base been made b' Coller, Iva^, 
and MacInt 3 Te,** by Gilchrist and David, “ and by Glover and Waiii^h” The 
findings of these several investigators arc fair!} uniform, and while they do not 
directl} contradict the statements of hfiles. the} do serve to modifj the meaning 
of the three zones of spiead The conclusions of these authors indicate that 
the primary zone of spread is upward, to the nodes of the mrsosignoul, that 
lesions VThose lower bonier is 2 cm or more above the insertion of the levator 
muscles do not tend to spread laterallv, and that retrograde spread lakes place 
only to a distance of 3 cm below the lower margin of the growth, except iii 
rare instances 

If v'e can assume as a result of the findings of these investigators that 
extension does not, in general, occur laterilly along the levators or downward 
toward the skin and sphiHCtere there remains onlr the question of whether it 
IS possible to secure a resection sufllcienth high to lemovc involved nodes in 
the mesosigmoid Certamlv this cannot lie aceomplislied cntirol' from below 
Whether or not it can be acconiplishetl l>v a eombined abdominal and perineal 
approach is detemined b} several variiMes fa) length and “redwndanev’ 
of sigmoid, (b) distribution of Wotxl vessels and fe) depth of pcjiis 

It IS possible, b) mobilizing the deecnding colon and splenic flexure to 
provide sufficient length of colon to reach the i»eriiicnm throiigli a pelvis of 
am depth provided the blood vessels do not restrict the transplantation It 
has been found contrar} to earlier opinion that it is possible to divnde the 
superior hemorrhoidal artery and the lowest sigmoidal branch of the inferior 
mesenteric artcr} without consequent necrosis of the lower end of tlio sigmoid 
On the other hand in some oases even afUr division of these vessel:, the sig 
moida! arcades flic so short as to prevent decent of the sigmoid suffieicnth 
f.ir into the pelvis These factors therefore can he judged onlv at the operot 
mg table with the abdomen open 

This procedure hns a limited field of application Our belief based upon 
otir experience with this senes and the investigations of others is that it is 
applicable onlv to lesions whose lower margin is at least 6 cm above the anal 
orifice and whose upper limit is at or belovr the peritoneal reflection \Micn 
cases are restricted within this field favorable results mar be expected If, 
however enthusiasm for the procedure influences one to stretch the indications 
the value of the operation becomes lost As to the functional results it was 
noted that m fourteen patients the attempt to provide sphincteric control was 
a failure, possiblv these patients would have been better off vnfh an abdominal 
colostomy On the other hand all of the remaining twenty patients even those 
required to wear a perineal pad, arc probabl} better equipped to pursue tlicir 
dally fban arc olhera with abvlommal colostomies 

In conclusion then, wc 1»eJicve tliat if eases arc proper!} selected the 
oneratioo of abJominopenncal resection cm he earned out and the anal splitnc 
j nresened without jeopardizing the patient’s chance of survival, and with 
chance ot providmB him mlh . fnnrtionmB anal outlet 
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RADICAL ONE-STAOn PANCnEATICODUODENECTOJlV 
Ch \ri es G Ciiiu», III, M 1) , Nr\v York, N Y 

(From the Detinrtment of Surgery of The Xem Tori llofpilal tinii Cornell rrtiiers’ty 
J/eilhal College) 

D URIN(» the twelve \oar? whieh have elapsed since Allen 0 Whipple and bis 
associates' announced their initial success m exfirpatins the duodenum 
and the head of the pancreas, the orisinal twostairc operation has underpone 
mail) modifications Although the storj of the development of what mipht be 
termed the priscnt dav radical operation is a fascinating one, it has been covered 
jitlequaleh elsewhere and reiteration at this time does not seem particularh 
profitable Because, howiver, numerous of the details in the operation con 
tmue to be the subject of debate, it afill seems m order to report even a relatively 
small scries of eases in which one general method of completing the operation 
has been rather ngulh observed It is the purpose of this report, therefore, 
to review an operation which has proxevl sntishcton in a group of twentj two 
patients operated upon at the New York Hospital during the pist six years 
In November, 1943, I*' reported a one stage procedure which was justlj 
criticized b) Whipple not onh because drainage of the biliarj tract was re 
established bj means of the gall bladder Imt also because this nnastomosis was 
placed distal to that between the stomdch and the jejiuiuni The operatJon 
was promptlv changed to one in which biliary drainage was obtained bv wav 
of a elioledochojejunostomv placed proximal to the gdstrocnterostomj In all of 
these cases save five a Coffev* fvpc of end to end panereaticojejunosfono was 
performed 

In this senes of twentv two consecutive radical pancreaticoduodenectomies 
the operation was performed hv six dificrent surgeons three of whom were 
surgical residents Tor purposes of convenience these cases hive been outlined 
in Table I The posloperatnc mortality vns27 percent 

In the course of acquiring expenenee with the technique of this one stage 
proctdiire it wis found helpful to hive elearlv m mind a senes of steps which, 
if followed in orderh progression contribute raalernlh to shortening and 
facilitating a pro< ediire which is always long ami aidunas 

1 The abdominal civitv is enteied through an upper transverse incision 
AVUwwigU several of these cases were operated, upon ipulo satisfoetarily thcougli 
the right rectus incision it seemed that the transverse position offered the most 
satisfactory cxposuic particularh it the disvetinn needed to lie earned far 
out on the tail of the paiiercas 

2 After entering the peritoncil cavitv a preliminary search is made for 
distant meUstasis which if found constitutes a eontrimidieation to any further 
procedure other than a palliative cholecjstcnterostomv 
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3 Attention is then directed to the common duct, the pancreas, and the 
duodenum At this point the problem of the differential diagnosis between 
common duct stone, chronic pancreatitis, carcinoma of the pancreas, and pn 
marj tumors of the ampulla of Vatcr and duodenum arises This ma' l>c ex 
tremelj simple, as would be the msc in promptly producing a large common 
duct stone, or tremendouslj com]>lex, as in a patient harboring a small carcinoma 
little more than 1 cm m diameter boned deeply in the head of the pancreas 
Jlanj surgeons ha\e attempted to elucidate ibis difllcuU problem without as 
jot, anj simple answer becoming evident Suffice it to state that fortunateh, 
or unfortunatelj, the ease with which a positive diacnosis is made still must 
rest w itli the surgeon 's skill as ft gross pathologist Yet a decision mast be made 
Cattell* has probahlj made the most helpful single suggestion, nanielj, that if 



the presence of cancer eannot with reasonable eertamtj be pruiid a two-stage 
procedure should be accepted as the maneuver of choice at this time After 
subsidence of the jaundice, re-e\plorition ma\ then indicate whether or not a 
perplexing pancicatic enlargement is carcinomatous or intlammatorj If how 
ever there is reasonable assurance that a malignant tumor is present the oper 
tor’ IS justified ift proceeding «ith the nalization that the majontj of pan 
creatic cancers have been reinoied wilhout Iienefit of a positire microscopic 
diagnosis 
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At this point It might be nell to note that as >et there is no complete agree 
ment as to whetbcr or not enlarged regional lymph nodes constitute an ab 
solute contraindication to pi-ognssmg with an otherwise operable neoplasm 
It IS my opinion tint as long as these tnmors, technically permit extirpation the 
patient should not he denied his onlj chance o£ cure because of the presence 
of a feM enlarged Ijunph nodes 

4 Having elected to proceed the next step involves division of the right 
paraduodenal peritoneum from the orifice of the foramen of ^Vlnslow as far 
caudnd as possible (Fig 1) careful digital dissection behind the duodenum 
and uncinate process of the pancreas vslid information raaj be obtained uith 
regard to direct extension of the tumor to the aojrta and bv palpation just be 
vond the tip of the uncinate process some indication maj be obtamed as to 
whether the superior mesenteiic vein is grossh iniaded Should these maneu 
vers prove encouraging the duodennm mav be replaced and attention directed 
toward the next step 


Gal! bladder* 
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' « on of rtglit B"* trie art**rj the lo\er ct 
r Ue lefltoneal reO'^ct on of the duodenum pio%l 
tnd super or aspect of the pancreas S nee many c 
early lo VMs »»ea the quen on of OPerabU ty n 


J This step iiivoliK diiision of the nght uaslric artciy and adjacent 
easlrohcpatie ligament eNposoig the eephahe aspect o! the pancreas and nentral 
aspect of the superior mesenteric tem as it fu es tilth tl e splenic vein to be 
come the portal teasel Cai.tiotidi these struetuiv, ate identified and digitalh 
evplored ,ea,„ f„r eiidcnccs of diKs-t imaaion „f the snpetiot meaenterie a cm 
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6 The next step iinohes luilhir imtsti^'atimi of the superior meseiiterie 
^ em this time from helow This can be accomplished thro^vh the lesser omental 
ssc but it his seemed eisier and moic productixe of useful information to ex 
plore the emcruenco of this xiiu Irom Idund the pancrci« hi m n of the meso 
colon The colon is therefore dclnend into the wound ind the hnse of the meso 
colon incised transicrseh Idmtificition ol the muldU colic irten is relative!} 
simple and lejond this the bolder of the paneti is (fift 31 B\ palpitmg 
behind the pancreas luth the right index fiiiger '■lioie md the left helon it 



Is possil 1 to ncipiue re is nal 1\ nccvinte infmnnSmn ns to whether or not the 
iinccessiblc mil lie third of tie ntropancreitic segment of the superior 
mesonttne sem is com] nswf nvtnch mfiltmting neoplasm If the operator 
feels unhcsitatingh as a result ot lliesp two last stejis tint this \ein the bete 
woirc of pincnato tonn is inialwl tninor the prcKedure ma\ be rcadiU 
abandoned if there is indic ition tint it is tinmiohed the first definitne step 
m the rest etion ma\ be taheii 



moved At this pnmt the feasibilitv of disseotin? free the superior mesentene 
%ein can he ons\vereil (Fij 4 1 If this structure be hopelevslj in%olved, retreat 
IS 5fjU a relatively simple matter and is accomplished, first by removin'' the tail 
of the pancreas and, second, bj performing an end to end anastomosis between 
the proximal and distal hxhes of the stomach If the vein can be freed the 
operation quiekly proceeds li> dividmg in succession the gastroduodenal arterj 
and the common duct 
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8 As the duodenum is further mobilized attention is directed toward 
accurate identification and disiswn of the mtenor pancreaticoduodenal arterj 
as It arises from the superior mesentenc irterj Division of this vessel per 
mits complete and readj extrication of the terminal duodenum and proximal 
fen centimeters of the jejunum from behind the colon (Fig 5) 

9 Reconstruetioii of the enteric canal is accomplished by (Fig 6) 

(a) Eetiocolic end to end pancreaticojejunostomy*‘ 

(b) Eetrocolie end to side eholtd ichojtjiuiostomj or simple 
implantation of tlic common duet into the jejunal lumen 

(c) Antecolic long loop isoperistaltic gastrojejunostomj 

10 As safetj mtasures the retroperitoneal space which it is impossible to 
reperilonize is drained through i stab wound ui the flank and a cholecjstostomj 
tube is inserted through a separate stab wound just below the costal margin 

11 The wound is closed in Hjers cmplojinc through and through No 28 
stainless steel sta> sutures Varied Veneitli the skin and interrupted Nc Si stavn 
less steel sutures approximating the peritoneum and various fascial planes 

12 Postopcrativelj the drains are withdrawn whenever the discharge 
becomes scant and the cholecjstostomj tube is withdrawn following demonstra 
tion of the patency of the choledochojejunal anastomosis 

DISCUSSION 

The mitial features of this operation ate the maneuvers directed toward 
determining if possible whellcr or not the superior mesenteric vein is com 
promised hv tumor It can he hop^d that ercntuallj some successful method of 
avoiding the necessitj of preserving this stnicture maj be devised for it is cer 
tainlj the weakest point as well as the most frustrating m the entire operative 
attack upon the paiiereatie cancers Indication that it maj be sacrificed is to 
he found in a case itportedhj Brunsehwig* and m a patient (Case 14) in this 
senes in whom i o-}! mortem examination five da>s following division of the 
supenor mesenteiic vein faded to reveal anj significant venous engorgement of 
the small bowtl In Bruiischwig s case there had been a previous pelvic opera 
tion as a result of which sufficient venous collaterals may have been established 
in tie case in this senes there was no such antecedent operation The impor 
tance of re estal lishmg panereatie drainage is twofold first it protects an ex 
tensive operative field from being flooiled hj pancreatic ferments should the 
ligature upon the duct fail Second postoperative studies of pancreatic function 
bv means of the secretin test** * have proved xonclusivelj in these patients 
that the anaMoniosvs were patent one two and thioe jears postopcrativelj 
Stcrctm tests were \ erfonwed m the iemaK«n„ patients and though m several 
there was i roducol a copious amount of secretion the presence o^f pancreatic 
feniients could not Iw demonstTated because the siecimens had univoidablj 
l>ooome aci lifted with gastric juice 

The importuice of eholedochojejunoslomj instead of cholecvstenterostomj 
has been well established bv M hippie * and a gastrojejunosfomj distal to the 
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biliai-j anastomosis is afcepted as an impoitaiit feature of the operation if 
troublesome avcendiiig ebolaiigiitis is to lie aiouled during both the earlr and 
late postoperatne periods 
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THE COURSE or PEPTIC ULCERATION IN ELDERLY 
PERSONS 

A CiiMCAL \KD Anatomic Stud\ of 122 Cisrs 

EarlP Lasher, Jb.'MD. Seattle, YTarh 
(From f?i<- Department of Surgery, Vmictuty of Watfiington Mool of }dtdxeine] 

A lthough the O'erall death rate? m the age dccadrs of ^ to 64 >cars 
and 65 to 74 \ears declined stnkiiialj beUvccn 1*111 and 1925 and 192o and 
1935 (Table I), the number of deaths due to paslnc and duodenal ulcet rose 
discouragingh ‘ ’ In Cowdry’s ProWenis of Arfeing,^ Ia'J suggested that the 
majority of older people wUU the disease acquired the lesions when joung 
but even when one allots for the forgetfulness and confusion of the senescent 
patient this assumptiQU is not entuch justified Mitlun the ten sears from 
1937 to 1947 several authors* have reported instances of the initial orpearanec 
of peptic ulcers in the aged and, hctausc their manifestations lien are ibf 
feient from those in tb*. joung, diagnosis inai he difficult and therapv ]»er 
lile\ing 

Thertfoie the lecords of the 122 patients over 50 ve.\is of age, with peptic 
ulcer proved hj operation or aulopsv, who viere tieated at the Harhorview 
Hospital between Jan 1, 1936 and Jan 1 1947 have l>een icvievvcd and some 
of the sslKnl pecnliaritus of this maladv in the older age groups hrouglit for- 
ward In this interval ».\chiding olistetnc adnussioii, 122 7C3 patients entered 
for treatment and 4 98S autopsies were done, 101 of them m the present series 
of peptic ulcers a po'^t mortem incidenei of 2 per cent 

Twelve of the patients were women scssn with gastric iiUers, four with 
(luodeml and one with a mai^mal lesion 

In Table II, shows the distribution of cases in the various decades, li 
the anatomic location of the ulcers according to the age groups and C the av cr 
ago duration of svinptoms m months Supplemental to this last it is apparent 
that in the sisth decade 56 per cent of patients had histones of gastrointestinal 
troubles for less than two sears, m the seventh decide 50 per cent suffered less 
than two vej^rs m the eighth decade 76 per cent, and m the ninth decade 67 
per cent In the joungvst group six persons denad am sv-mptoms prior lo the 
calaimtv that led to their operation or death In patients past the age of 60 
jears, ten who were able to give satisfactory histones could not recall premon 
itorv digestive disturbances 

Unfortunatclv , the dis<cnnIorts of jicptic ulceration in the older person, 
when present arc milder than in the voungcr person and an undetermined but 
large percentage of these people do not seek medical care until one of the major 
complications appears Table HI gives the incidtiut of these disasters m le 
sioiis o f the stomieli including the pvlonis and the duodenum, and it is interest- 
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in^ to note that m patients past the age of 60 jears hemorrhage is more common 
than perforation in the patients with gastric ulcers anil as frequent in those 
intli duodenal m here is before thii age perforation is about three times 
more often, than bleeding 


Because this senes comprises onli those patients \iho came to operation 
or autopsi It docs not gne a true picture of the o\er all incidence of compliea 
tions or of the ^ears in which the conise of the discRi>e is less violent Between 
7 and 10 per cent* of the population have peptic ulceration at some time of life 
Before the fifth decade of life onlv about 22 per cent* of these persons develop 
anj coinpliodtion requiring operation and onlj 4 per cent* die of the disease 
In patients past 50 vears of a^e about 20 per cent show some signs of oh 
struction and about 2o per cent Meed significantU *' There is therefore a 
compounding of troubles Complications are more common in the aged the 
more senoua ones are the most common and the patients are progrcssivclj les.s 
well equipped in all respects, to cope with the devastations of their illness 

Evphnations of the development of the greater hazards are only tentative 
but require discussion because thej influence the treatments to be considered 
The increased incidence of gastric ulcer over duodenal ulcer is most ini 
portant be it due to failure of some stomachs to empty more rapidlv as most 
do when a person ages ' ” to oirculatorv lesions in tlie gastnc mucosa * or to 
dietary fadism or malnutrition** from disinterest in food In published reports 
the mortalitj from gastric ulcer in all age groups is greater (22 1) than that 
from duodenal ulcer* And because of the everpresent likelihood of cancer in 
gastnc lesions the incidence of oiieration for them is higher* Because their 
initial appearance is usnall} at a later age than duodenal ulceration the hazard 
of operation is greater ** 

It is the opinion of some” that in general gastric lesions though poten 
tialh more dangerous respond to medical treatment better than duodenal ones 
and It IS therefore desirable to cmplov all diagnostic measures available m the 
elderh patient to segregate the malignant from the benign lesions In doing 
this the eastromtestiml senes and gastroscopv performed In the experienced 
obsemr ire accurate methods (about PO per cent),** but the routine gastric 
analvMs done on onb one occasion is mtieh less helpful than in the jounger 
ptrs n Table 11 shows the average peal rise of free hvdrochlorie acid follow 
mg either 120 cc of 7 per cent alcohol histamine or both m the thirtj five 
1 atients in wl om the test was done m this sludv In patients past the age of 

Tabu. IV 
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Certimlj both are imJeqmtc for the control of bleeding and nothing 
less than gastric n section should then he chosen 'With the improaements m 
anesthesia and pie and postoperalne care nins available m most hospitals a 
more I old approach to surgical treatment should be adopted and one can 
i-easonabh anticipate better control of the ia\ ages of peptic ulceration in the 
aged 

SVJMM \P^ 

1 In elderlv persons death rales due to peptic ulcer are increasing There 
fore 122 hnoirii cases in patients oier 50 aears of age entering Harl)or\ie\i 
Hospital m the last eleien a ears are reaiesied 

2 Between the sixth and eighth decades of life ibout one half of the pi 
tients with peptic ulcer sufScientlx xcMte to require hospitalization ga%e his 
tones of gastrointestinal sjmptoins of less than two jeirs duiation In the 
eighth and ninth decades oicr two thirds had noticed the discomforts of their 
disease for loss than two jears 

1 Sixteen individuals had no sjmptoms prior to the appearance of a 
major complication of peptic ulceration 

4 In patients, past the a^M of GO homorrhaec is more common than perfora 
tion and the bleeding is often massive 

5 Peptic ulcer m the aged is not aicompamed as a rule by gastric hjper 
aciditv though prolonged retention of stomach secretions is not uncommon 

6 In three instances ajinptoms of a subscquenilj proved ulcer first ap 
peancl after the use of ammonium chlonvle in tho treatment of cardiac decom 
pcnsation 

7 The tuatment of i cptic ulcers in the eldcrlj patient cannot be standard 
izcd until further data are available but a pica is made for the segregation of 
the patients with ulcers making the mitnl appearance in later life for a more 
aggiessivt attitude toward surgical treatment of lie complications and for the 
pullication of mortalitv statistics of elettive opeiations by age groups 
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60 Tears there >serc fi\e instances of *ichIorh%(]na four of them m the presence 
of proved benign gastric ulcers and the fifth in a 74 vearold man who had 
had abdominal svinptoma for onh four months he subsequently died after acute 
perforation of a cliionic diiodeml nicer 

The low iTci'igc level of gastiic aeiditv m the patients over 60 vears ol 
age might be kept m mind when thenpv is considered It is unreasonable to 
evpect tint neutinlizing siibstniieis will necomphsh as much in the livpoehlnr 
hvdrie patient as in the jurson seentiiiR e\«wsi\e amounts of and There is 
ovidenec howrvii that the iittiiliou of gastric jiiucs nnv he important m 
perpetinting i>eptie nicer” and it his been rcpeitedlv shown tint the mfrodiie 
lion of leid into tic stomachs of ehlerh poisons delays fheir cmptvine time 
signifieintlv *■ In tins review thice pitients were found in whom the onset 
of svmptoms due to pipfic nicer followed the idmmistiafion of immnuiiim 
chloride used is in idjiu int in the ticatnieiit of Jieirt failure This is prol 
ihly not eomeidinee and should diimnd discontimiition of tlic dnig in ntiv 
elderly individual manifesting digestive coniplimts 

Perhips the most ratioml treitmenl of the older patients with gastne or 
duodoml ulcer would stix$> frequent liiJilv mitritsous feedings supplemented 
hj a luotein hydrolvsite ’• ** high vitamin iiitikc J/clladonm or its eiiinvalint 
to pinmote plom rehxition md i miuh chier following of the individual 
than IS customarv Many will hwe u ulicd i state of iiiditTeriiiee to the out 
come of then illnesses and ate leliict ml 1 1 altei flu habits of many vears If 
tliev and their phvsicnns can he made to realize tint an ulcer late in life 
immeasurabh more dangcious lliaii in voiilh the iiuonvoincnecs of the therajv 
might he more graoofullv aecepted 

Altliough there arc as vet no data to outline tiio w iv critcm for s ir 
gical intervention cannot le the same for the old as for the voung** Theic is 
ft trend toward immeditlt ojieiation vrheit massive 1 cmorrliagi ajjo'irs** 
the greater fiequcnev of hvpcrtensioii aiul of viseulat iigiditv males icsecfion 
of the I keding aiea iii the cldetlv ilmost ohligatorv In tins senes fwentv one 
ol the thirtv two inticnts who blel dud of nussivc I emonlia'^e It is iinlikilv 
that the oper itive mortahtv had an a" 'nssive ittitiide hiin tikm wc iil I have 
exceeded Ca jier cent 

Vs in other studies ” deaths due to |^e^fol 1 tum of an nh er in the iffcd in 
crease in direct proportion to tic interval lutwceu j erfontioii and opcrilive 
repair and few luticiits recover wlicn the cliftcl is not closed In suture 

It IS m the group wl rn siircical tn itment may i e elertivc tli it st iiulards 
of cTilintion ire iIifTeruit The tciidenev is to dclav operition iiid tiuii to do 
as little as one nnv I ojic will suffice ^ agotomv’* be* aiiso of its leclmic al sun 
])lieit\ IS alluruig but on theoretical gioiinds vemsapioi rliouc Tlic advan 
tage of further reduction m gastric acilitv already low is overbalanced by 
the prospect of imicasing gastric retenti n* *• Vnd tlic few ojcntivc eisii 
allies reported during vn-mtonn * doe to vagova il reflexes or other eflcets 
on the heart and lespintioii liive been in the older j atieiits 

If gastroenterostomv is cc*mlnncd with vagolomv a more ideal procedure 
obtained but one is tempted to omit the litter step when the nreiihtory rc 
serve is impaired 
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Certamb both are inatleqnite for the contiol of bleedmil and nothin" 
less than gastric rosietion should then be chosen With the improvements m 
Tnesthesia and pro and postoptratnc tatc now avaiUble in most hospitals a 
more bold appioach to surgical treatment should he adopted and one can 
ifasonahlj anticiptte better control of the ravages of peptic nUeration m the 
aged 

SUMMIRI 

1 In eldcrlj persons death ntes dne to peptic uker arc increasing There 
fore 122 known cases in patients over 50 'ears of age enteiing Harhoriieii 
Ilospit-il m the last eleven j ears are reviewed 

2 Between the sixth and eighth dteides of life ibout onehilf of the pa 
lieuts "ith peptic ulcer sufficient!' severe to icamre hospitalization give his 
tones of gastrointestinal svniptoms of less than two yeirs duration In the 
eighth and ninth decades over two thirds had noticed the discomlorts of their 
disease for less than two jears 

3 SiNteen indi'iduaH had no symptoms prior to the appinrance of a 
major complicition of peptic ulceration 

4 In patients past the age of 60 hemorrhage is inoie coiuTiion than perfora 
tioii and the bleeding is often massive 

5 Peptic Ydcer in the aged is not attonipanied vr a rule b> gastne hjper 
sciditj though prolonged retention of stomach secretions is not uncommon 

6 In three instances symptoms of n subscduciulj proved uleer first ap 
poured after tlie use of ammonium chloride in the treatmint of cardiac deeom 
pensation 

7 The titatiiient of peptic ulcers in the eldeilj patient cannot be standard 
ized until fmthei data are available but a plea is made for the segregation of 
tilt patients Mith ulcers making the initial appeuramo m later life for a more 
aggressive attitude toward sui^cal treatment of the complicitions and for the 
publication of moitalitv statistics of clettive ojicrations bj age groups 
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TANT \LUM TOIL CUH-t> S\.WtEE\ 

EuavtE CUFFTON AID ^EWIU\E^ Co'IN 

F ollow I^G 'World "War I the genenl consensus of opinion wa<! that the 
use of cuffs of inj material to suironnd damaged or repaired peripheral 
nerves vras of little value ' » The common materials Used Ind been sections of 
vein or arterv fresh or fixed fascia Cargile membrane and various metallic 
maternls Inst prior to A^orld War II the new metal tantalum was developed 
tor surgical nsi and it was sfrouglj urged that it be used jn peripheral nerve 
surgerj particiilarlj The ritionale of its use was that it was an inert metal 
and so w ould not result in reaction or adhesion formation and that if used as a 
'•mooth cuff about the nerve it woiiJ 1 prevent ingrowth of scar tirsuc into the 
s iture line or dnmoged nerve * * 

This opinion vvas confirmed In short term results vvith nerves both e\ 
perimentnl and clmieal when upon reopention almost mvanahlv a smooth 
pscndoniemhrane was found both outside and inside the foil’ ’ However ns 
time went on and more and more nerves were re « xplored late more cases were 
found in which, there was dense scar tivsue formation both outside and inside 
tho foil and in many instances marked fragmentation of the foil was found 
Tortunatelj svifReieiit foil was not available in all neuto'iutgical centers at 
ill times so that we have be n furnished with a contiol senes The present studv 
w an attempt to pidge from oue small senes of cases the relative value of the 
Use of tantalum foil 

The two groups of cas»-s are not exact dopluaie. but they an of siiffiiunt 
similaritj to warrant broad deductions The chief discrepancies are in the time 
interval between injury and operation which is mueh greater in those nerves 
repaired vvitlout foil (see Tables t and 11) This should favor those nerves 
treated with foil *is it is fairi> well nccepted that earlv operation is the pro 
eedun. of choice It will also be i oled that the average gap between tl p neiiromi 
and glioniv is grestei in those nerves sutured without foil This also should 
favor the group vnth foil according to usual opinion which has favored suture 
of nerves witliout tension So far as the relative numbers of each mdivndual 
nerve are concerned one niav see that they are very similar there being no great 
discrepancies 

Sensorv nones have not been included m tho tables because the numler 
repaired without foil so grestlv outweighed the Jiumhcr with foil Only tho c 
ca^es have been included m which there is certain knowledge tint foil was or 
was not used tj proximatcU oOO questumaUc lasis wtre excludi 1 Onlv 
CIS s in which sufficient lime lal jassel for adequate follow up have been m 
eluded This factor in all probabilitv -weights tl e slat <j 1 « * » 
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TaB 1-F I NElSniU ItmilFS Wmi AND ^^IT;IOCT ForL 



Brachial ] Icxu’ with foil fl 3 1 

Brachial I lexus lutl out foi! 5 5 3 

Kadial with foil 19 12 

Bahai witlout foil 8 60 

Mclian with foil .1 4 0 

Mclian without foil t>i> •>! 

l/lmr with foil all 3S 

Llnir without foil 62 

Mu“cu1 cutaneous with foil 2 So 

Jlu-fulocutiDfuu« will out 2 6j 

foil 

^cntic with fill 14 19 

es-iatic without foil 19 VO 

Peroneal aciatic with foil 12 2 4 

peroneal r latic ivitl ut 6 52 

f il 

Til 111 pciatic witl foil 5 <6 

Til lal pcntic without foil 2 3 


Irruneal witli f il 
i eroi eal without foil 


Til 111 with fl 1 12 17 

Tih al without foil 1 5 ”1 


Total with foil 

Total wilhnit fo I 

•Between Injury ant 
tretween neuroma a 
tAtlcr n (lerntlon. 






0 «* 11 Iv 1 11 

1 26 4rt 10 1 21 

I 1 0 n n 25 

1 1 0 <1 0 3^ 




In the t ihles the iitmn of tunctiou w ittonUil as lollowa 

4 IKturn nf some Innction in all muscles miienati-il plus 
return of sciisatiim none net cssatiU nuttnal 

1 Ilcturn of some liinction m 'iO to 7> pti tent ot tin muscles 
and or sensorj area 

2 HcUini of one element to 50 i*ere<nt of dements 
1 Iletuin of one element 

0 No return ol function other than Tinol s stffn 
P Paresthesia in the sensors area 
T Modente to sesirc tnjjer point 

There is a total of 52J uses of which 362 aicie ncitrorrlnphics Of tins 
latter numlicr J4i mrscs were wrapped in foil and 201 were not wrnpjHiI 
(Of those wrapped reoperalion was deemed nucssam in 21 eases or 14 4 ju r 
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Table II >«eirol\ee 3 A'mi and YVitiiolt Iroit 



1 

% 

fSit trs (fLATEUl 


E 

1 

ill 

i: S 2 ? 

1 

< 1 

i 


1 

0 

Braehnl plPNus wUli ioU 
Btnnchnl plfsus will out foil 

3 

2 

20 0 

1 

1 

1 

Q 

0 

(I 

0 

30 

0 

0 

0 0 
ft 0 

0 


3ft 

3 2 7 

11 

10 

2 

0 

2 7 




ilcdian without foil 







rs 

*■ 

V 0 



22 

34 2 


10 

1 

1 

24 

1 

6 4 


Ulnar without foil 

22 




- 


n 0 


u i 



Ift 

23 4 

7 

0 

0 

(1 

3 { 

0 

1 0 


Radial without foil 

'I 






A S 





6 

64 3 

0 

1 

1 

1 

23 

1 

0 1 

1 

&«iiW<5 without foil 



a 

* 



- " 





4 

7T 0 

2 

1 

H 

1 

20 

I 

J 1 

1 

Ppronral without foil 

D 


- 









3 

63 1 

1 

1 

0 

0 

30 

0 

0 0 

0 

Tibial without foil 

4 











SI) 

4 1 it, 

44 

JJ 

4 

3 

-5 

13 

Ij 14 

11 



7 I 3> 










'Bet* Mil InJun aD3 op«rali"n 
t^^ ich renp^rat'on 


cent Of those not A^rapped in foil, rcoporatiou wa*; deemed necesaarj in 2i 
or 10 5 ptr cent ) There ts a total of 161 ncurohscs of whith S3 had toil \frap 
pinjt and 79 wire without wrappim: (Of the 83 wrapped, 14 of them or 16 8 
pir cent w>.re teopcratcd upon and of the 79 not wrapped only 2 of them or 
2 t per rent ivere rcoperated upon ) Tlic principal cante for reoporation Jn 
thcNC paticiUi wastlie presence ol alrigeer point 

It will be noted that the figures do not coincide with thoie m the table'? 
Ill the neuroiflnphies this is due to the fact that 3 patients were reoperated 
upon without siiRleieiit time for follow up 2 in the group irilh foil and I in 
the grouii without foil In the nturoh-es it l. due to the fact that 3 femoral 
ijcnes treated without foil are not intlnded, >>ecanse there were no femoral 
Dfiits nuh foil l^orio of these femoral nenes were reoperated upon 


III KisttTs 01 \EtRniffiirvpniFs With and Witjioit F'o/l 


From an obscnation of Tabic III it will Iw observed that though the re 
suits fa\or the ner\e& treated without foil these are not of sufficient difference 
to bo of real statistical significance A\hen one considers the numbei of cases 
with paresthesia or trifjjrer jioints the figures nre definiteli m faior of not usinw 
foil 
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In a review of the patients m whom uoperation was earned out it seems 
certain that the nerves from wlmli foil was removnl were more scarred and 
damaged and the operative proeeilnre was much inoie difficult than in those m 


which the iime wis not wrippctl in foil 1/ ihc fod be intart the scimnsr 
most dense at tlic edges of the foil nj |wr and lowci and whcie tl e horizontal 
edges nterlap both msule “md outside At times ii is \ei> iliffiiiilt to separate 
those edges fiom the nei\e and th«i inaa sciioiish cut into the nerve Mheicver 
tliere aro am cracks m the foil there will !« ineieascd searring In at least 3 
cases the foil was fragmented and small hits weie imbed led deeply in t! c nerve 
In 3 eases the nerve was so liadlj chewed up that neiirorrhaphj was al solutelv 
neoessaiv (Fig 1 1 71 and C) In 2 cases there was severe constriction of 

t}ifi ncn e to y-st than one h if/ oi the diameter of the nen e ahore and onlr srar 
tissue was present m tic eonstneted area no nerve filers leiii" seen even on 
microscopic esamination (Fig 2) Of those iwtients in whom oulv a neurolvsis 
had betii done thcR were several on whom adequate notes were present for both 
operations In at least two of Ihcae cases it is certain that the damage to the 
nerve was miiiiinnl at the first operation when the foil was applied wliereas at 
the second opi ration there was scnoiis seamn" and neuroma formation (Fig 3) 
In other eases the dances ranged from marled edema of the nerve to serious 
senmng moderate neuroma formation or partial constrictions StrangeU 
enough there were no cases of definite separation of tl e sutuie line 

In the nerves reoperatwl upon without foil there were 3 with sijaration 
of the suture Iini T] ere were no eases of marked constriction and in tlose 
patients on whom both notes were adeqiiati there were no instances in which 
tie condition of the nenc had definifcl} degenerated ittween tie operations 
It IS of note that of the nerves with foil which were reopcralcd upon 60 per 
cent showed improvement after the second operation nnd all hut fro lost their 
tn""er points Of the patients without foil who were reopcrafcil upon onh 
oT^’per cent showed improvement after the secoml operation These figimn 
would lead one to believe that the foil m these eases was netuaJh a harmful 
element 
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If tantalum foil is to V e xi^d infinite eaie must lie uw-d in preparing and 
appijmg It Perhaps the most satisfactom technique is to prepare the cuff 
bj ■wrapping the piece of foil of proper size around a smooth round object 
slightly smaller m diameter than the nene to l»e wrapped Tlie one edge is 
then drawn around the nene and the mstroment with its foil is crossed over 
this edge drawn around the iier\e and then the instrument withdraivn The 
roll of foil will then snap into place on the ner\e firmlj but not so as to constrict 
It ^o ligatures will be necessary to hold it m place (rig 4) A second method 
to be used m neurorrhaphies when enough room is aiail iWe is to place a formed 
cuff over one end of the nene up onto the tnml and then to slip it back o\er 
the suture line when suture is completed These methods were well illustrated 
bv lute and Hamblin * 



The use of tantalum foil in two stage pioewlure is uiupiestionably justified 
and ot srent \alui; H applied at tlie Sr>t slagi promlure one finds at the 
second stige if done m less Ilian two months a smooth rseudomemhnne snr 
rerniding the foil and Wlneeii the foil and the nerve This tends to make at 
least tcraporanli a smooth sliding snrtnpo for the nerve at the sntnrc line The 
onlj dLsadvantage found 1 is heen that in some esses there is a cMmtc tissue ri 
ac ion of the nerve sheath n ith fiirh marked edema This tipe of sheith is def. 
rnteli more friable than the noimsl sheath and sutures tend to pull out casilj 
kthether or not this typo of nene tends to do poorly has not been determined 
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In onlj 3 cases was another matenil used for a luft One was a lead bone 
wax co\cr which was later remored Two patients with use of fihrm film cuff 
were examined Both sliowctl satisfactorx lecoscrv Another more satisfactory 
method of forming a cufl from the nerve sheath will be icporfed in a later 
communication 

CONCICSIONS 

1 Tantalum foil as a cuff in pciiphcral nerio snrgcrv Ins not been proied 
to he of a aliie in this particular senes of cases 

(a) Sinee its propet application is lime eonsiiniing and the ma 
tenil relatnclj expensne, its ronliiie use is not eonsidewd adnsable 

(b) If a satisfaclora result Ins not lueii obtained or if a seiere 
fnsffcr point or paresthesia remain the foil should be removed 

2 If used, foil should be applied so as to cue a smooth even roierm't 
without pressure Afethods aie dcserilwl for nachiiiff this ideal 

3 The use of foil m the first of two stage protedures h considered of 
value 
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T-WENTY.SEVEN YEARS OF PROSTATIC SURGERY AT 
BELLEVUE HOSPITAL 

A StUD\ of CoMPUtiTHE 5IORTVLtT\ EaTFS 
John "NY T>r\per,MI) Ke\tYobk,N Y 

(Frnni the Department of Vreitogy Belletve Hospital, and Cornell Unnertity Medical Lollenc) 

D uring the pist quartet* centnrj manj bitter arguments haie been 'naieO 
coiicmung the ielati\c merits of the larioui mcthocL of operatno treat 
ment for henign piostatic hj-perlropln ilanj changes h<ne taken place in 
the methods u^e(l during fhesi. 5 eats of discussion and deielopment of new op 
eratioiis It seems appropriate, therefore, at this time to rise aliose the smoke 
of battle and evaluate the piogress uhich has been made The >tudj presented 
incUidea all patients v.ith benign pro-^tatic htpcrtrophj treated surgicallj at 
Bellei-ut Hospital hetneen 1920 and 19-16 The chief interest lies m the com 
paratue mortaliti rates for the earlj follow up recohL "were inadequate for 
statistical analysis 

Table I has been arranged to show the total number of patients with benign 
prostRtie h'Tiertrophj operated upon during each of the twenti scien jcars 
Figs 1 to 5 show (1) the annual mortalitj rate for all operatne procedures 
(2) the annual mnitaliti rate for transurethral resection (31 the annual mor 
toliti rote for the second stage of a two-stage prostatectomj , (4) the annual 
mnrtnliu nlc foi one stage prostotcctomj, and (5) the annual mortality rate 
lor csstotomT alone 

A studv was made of the 2,221 couseeutisc patients treated m the twentj 
seicn sear penod all post mortem reports were resiewed 

Table I which gucs the total number of operations each jear, shows a 
giadual npw ird cimc from 42 cases in 1920 to 153 in 1946 The increase in 
learh opentiie easf-s is due to seseral factors, the most important of which 
undouhtedh is the rcslizstion b\ the medical profession tint patients who are 
ticated for proststic ohstmclion licfore thes arc in e\tremis have a much better 
chance of surviving the sui^erv than those m whom surgical ticatment is de 
laved Another important factor his been the increasing confidence of patients 
iti the autcome of sutpen having observed their friends relw-ved of then svmp 
toms by operation 

Fig 1 shows the annual mortalitj rate of all operative procedures for 
benign prostatic livpertrophv during the twentv seven vears studied When it 
IS realized tint one out of cverv two patients subjected to operation died, as in 
1922 It IS casv to understand whv their friends and associates failed to seek 
surgical relief for prostatism with anj degree of hojic of recov erv It is gratif j 
vng to find that the nortalitj rate has decreased from 59 jier cent to 4 6 per 
cent in recent jcars At this point it would seem worth while to ask how tins 
nslnction in mortalitv Ins Ixcn aehicveil One Ins onlv to read the charts ol 
1920 to realize how great has been the unproiement in the pro and postopenitive 
care of these patients over the jcars In the carlj period covered bv tins sttuh 
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till (lnn£!:Pi\ ot mtnitnoirs ur-ip so tlint it nn; inii l\ usid 

IhuJ-j Wirt ffMfn .Kl/HJHi'fpitt} or ooMsiwiflll^r 

l'> jiroctochhis niimil liansliisii)n<« were unooninum Irotioiwii metlnlonp 
!>Iuo .111(1 oil ul •. nuliitwooil weio the oiiK uimm jiiti^iptiis fiinihble TJio 
kctn^tiiiP diet .uxl nniKlelu 0(1(1 III! in|>\ Milla drills iKnitillin and strepto 
inicm wtro a^ \(t unknown At prt'ciu a pitioiit is ^eldon» opiroled upon 
without the use ot it lea'.t oiu nnd often scitnd ainibioties Ilinidreds of 
tr.insfiisions .ind tboitsinds of ojJir* inlia\<inou^ utUfsioni ore piun awninlh 
including ami^cn 

It IS belicicd that the .aditiii ot the leseelosfopc Ins .ilso .aidtd the umlotric 
staff in lowciiii? tlio osci all uperitise mortahti It tan be seeti Irom Fi? - 
tint the inoitaliti rate tor transuretliral reseetion Ins been fairh low since the 
bcj;mnnig of its use and in 1946 the scar of our lowest o%cr all mort iliti rate 
S7, or s'lniewhat oicr onchiJf of tlte 153 pitKOts openfed upon for prosfatie 
hjpcrtropln hsd tnnsnielhnil uscctions and with .a mortilitj i ih of onh 
3 4 percent 

One 'cn unpditaiit tador m leducinir the oKrall annml niortalit} rate 
lias been the incuaM in the niiniliei of the nsidtiit st iff and tin lingth of time 
nqnired for tnitiniK’ From 19J0 to 1910 maeh ol the snrpen was done In the 
Msitm" start of urologtsts In the detade most of the surfren hos ken 
performed bj the resident staff whose inteiest m the pre and postopcritKc care 
of the patient has been tiibanetd ht pieatcr paMmipition in tin siirperj done 
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tlic* (1 ot Hit I lunotis iIkuio h< ic so gn it tint U was lai i nse*! iut 

pai(iitei.il fliuiK wore givtn wcie i<1ntiniNloiv<l su>«*«tn»rou'I} or oecflsionjllj 
bj proetoclTMs Ulood tt \\«re iiiKommon Urutiojim mctJuleiiP 

Muc and oil of siiiilalnwil woie tbo oi>h iiiiaan aiitiMptics fi\«ulaMi Tlic 
kefo^'cnie (lut iiul imndilic loul tJioiijn suUi dnu's ijcnitillm and strepfo 
niictn woie is itt unknown \t pre-ont n intiint is soldom opi rafeil npoii 
witliont lit list of It loist OIK iiul Oltui Mxcral antibiolips Ihin'IiPils of 
transfusions iiul tliytisantls of other inlri%ciions infusions iic gi\in inniia!l)t 
intliidmc amisipn 

It IS Iiilu toll tint ihi adstnt of the reseetos<.o|K; Iiis also iidpil tlie nrolo^ir 
stiff iti lowenii? tlio oicnll oprntne mortality It cm br seen from 1 1" 2 
that the mortilit' rale for transurethral rescttiou his been fiiil^ low since tin 
bemnniiifr of its use nncl iii lOJb the icir of our lowest oicr all niortalitv ntc 
S7, or sonicwbit o\ir one half of the 153 intnnts opcntctl upon for prostatir 
iiipertropln Incl trinsuretliil icsrctions ami with a niortililt rite of onl; 

3 4 per cent 

One len imi><ntint tutor in leiluiin^ tin ourall nnninl mortalitj rile 
has been the incrcisc m the numlx r of the rtsident staff md the leii^dh of time 
rei]uired for trainin_' I rom 1920 to 1930 ninth of the surfer' w-as done 1 \ the 
TisitmS staff of uroloaists In the ileeidc most of the siirfrcD has been 
performed l>\ the irsident stiff whose interest in the pro and jmstopentiie nre 
of the eiihimed hi prealer pirtieipition m the siirpcr} done 
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In 1920, of the 42 pnticnls operated upon 11 had a cjstotomj- only, in 
194G the coirespondmg fiRurc was 3 out of 153 This suggests the posMbiliti 
that a higher percentage of scnouslv ill patients was treated in 1920 than m 
194G It should ho noted that at Bellcnie no patient is denied operation if 
such tieotinent, in the opinion of the staff, holds anj Jiope of success, even though 
this practice may increase the operative mortality rate Main tonntosc patients 
me taken to the operating mom:, at Bellevue and a sufficient number of them 
sunne tn lustifs cistotomi c\en in the presence of coma when an iniiwcllms 
cathetei h not toloiated or foi some reason c ithcteriz ition is impossible 

Fig 3 gises tlie nioitaliti rate for the seeotid stage of the two stage pros 
tatectomj All patients subjeited to the sotond stage obviously survived the 
evstotomy done previously These evstotomv eases are not includid in the list 
of cystotomies only, whieli mikes the tompilalioii of figures difficult 





Hg 3— AnnU"'! Tnott^lit> r«l» for atoc^ pr<»«laterlnm\ 1D''0 to 181(1 

A tvvo-stige prostatectonn his genoralh lieeii considered the operation of 
choice in patients "ho aie not good surgical iisks and during the earh years 
of this report a two stage procedure was used for all pitjents save those in ven 
good condition The latter were tieitod bv one stage prostatectomy or trans 
urethral resection At the present tune patients are treated by a transurethral 
resection, perineal, or a one stage prostatectomy with the osccption of those with 
severe uremia, infection, and those with atnetures 



DBMFK rnosTvnc smtcrff^ at bfixevue 
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Tl\<j gnduil lo'vtrmg of tlic moitihtj nte for the second of b t«o stnpe 
operation m the pist h\cnt\ fi\c jears cinnot he nttnbiitcd to great improve 
niont in technique but must be an index of the i iliic of the sujqdcmentar. 
therapj 

In hig 4 tlic i-esulis of the one stage supnpubic prostatectomj, it 

will be seen that the RvernRtt\\enl\ s<.\enxcarmortaUt\ la 13 pet cent nbiolus 
loner lb ui the mortnhtv rite for ill ojiemtue procedures 

There apieirs to have l«in onsulenblo mteicst m one singe optntion!» 
Itom tl\TO\vgU 11131 as ilmost tne half of the opernlions were done b> the 
one stirre nuthod nnd the iitoitilili m 1931 ind 1932 nns oiili 3 per cent— the 
lowciit rate tint Ins Uen reneh<sl bv nn\ procctlure m n significant minihor of 
cases for hcnign ptxistatic hvpertrophv at Bellevue 



Till recent mortniite cone asam shoas a inarkcj dccrnco for (lie one 
atase oi.cration tael SG c«na»ntiva one stage prostatectomies hare been done 
m the past see e„ , can ,i it). Ml, i»» death, an opentiro mortal, n o£ 2 3 per 
cent It IS nortlij ot comment that one of the t,eo deaths occurred in » patient 
ailmillcd to the liospital for serere bleeding from the ptostotc A one stage 
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111 1920, of the 42 pitienti oicntcd upon 11 Ind a ejstotonn only ni 
1946 tlie porrcspontiing fifroro iraf 3 out of 153 Thw siigfrcsts the 
tint a highoi perecntaRC of sonouslv iH patients was frcifod in 1920 than in 
1946 It should hi noted that at Belle>aie no patient is denied oi'erafion it 
such treatment in the opinion of the staff holds aii} hope of success csenthoujl 
this practice maj increase the operiliTC mortalitj rate ’tfaiij comatose palienh 
irc taken to the operating looms it Bellcsuc and a suflleient numler of them 
sun Me to jiisfi/i f\ stolom^ eieji in the presence of coma when an imlHelhns 
eathctei is not tolenied or fni some icison lathotirization is iiiipossiblL 

Fig 3 aius tile mortalitj rate foi the steond stage of the two stage pros 
tatoctoma Ml patients subjeeted to the second stage ohaiouslv sunned tie 
cistntomj done x'rciioiish These caslotoinj cases are not included in the list 
of e}stQtomie^ onh which mskes the camptlition of figures difficult 





Pis 3 Ann H mortal t» rat* for 9 cond *tirr Pro-OilKtom} 19 0 to lOir 

A twostasre firostdfecfow» has ganezalJi towsidered the operation of 

choice in patients who are not gon! sui^ieil nsks and during the earlv seai-s 
of this nport a two stage procedure was used for all pitienta save those in leia 
cood condition Tile latter were treated b\ one stage prostatectomy or trails 
^rctbral resection 4t the present tme pjUenls are In ated hi a transurethral 
pction pcnnenl or a one stage prostauetoinj with the eMPcption of those with 

"ten!'™'"'” 
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Prostatcctonij hj the perineal loate lias been CtiriieJ out in onlj 81 eases 
during the past twent} seven jeaK, and 12 of the 81 wtie done in 1946 ihere 
has been little enthusiasm for this approncli to the piostatc gland and there 
have been jears in uliieh no penneal prostateetomics were done and in others 
there were onh one or two The infrequent use and unpopulant} of this pro 
cedure is reflected m the mortabtj rate uhieh averages 19 per cent for the 
twentj seven vonrs an appallinglj high figure 

It should lie stated that 12 patients were suhjccled to perineal piostatce 
tonn in 1946 hv the teilinique advocated bj Dr Elmer licit, without one death 
The chaits and autopsv reeoids of all jiatients who died after operations foi 
benign proslatie hvpertrophv duimg the period rcviivved were studied in an 
cfTorl to de1( rmine the chief cause of death It !■> obv ions that there are almost 
alvvavs several factors which eunttihiite to the fatal outcome and it is difiieult 
to tell which IS most imjiortant Certamlj the most common cause of death m 
the earlier oasis vras infietion, with urti la and hemorrliigc following os the 
next most common causes Since the advent of the sulfa drugs ami pimcillm 
infection has assumed a soniewlnt lcs> formidable i«le However, ns most of the 
stubborn unmrv infections are eiusod bv tbe gram negative bacilli whicli are 
not controlled bj pcnieillm and aic also iisistnu to sulfa drugs, the uiinaij 
infection remains a serious problem Stroptomvein promises to he of material 
help m the tientment of these mfevtions but we lusitjic to use it except in the 
sevcrelv ill jiatieiits heesuse of unfavor,ablc side effects Htmoirhage js n more 
important factor in postoperative norlnditv than is gcnerallv realized This 
fact is omplv illustrated liv a rev levv of the autopsv findings 

COSCLUSJOSS 

It IS obvious from leviewing the reconls of Ucllcvue Hospital fyi the jiast 
twentv seven vcirs. that more patients arc liemg subjected to prostatic surgerj 
each vear and a sninllei i>ereeniage are dving as a result of tlicir surgerj The 
overall mnrtalitv Ins droppid liwm 40 or "lO per cent in the cirlj twenties to 
4 b pop cent in 1946 This is a most gratifv mg iceoisl and is ntlrihutabJc tr> fhe 
iiuenuitv industrv and sui^ieal skill of a large group of urologists who have 
worked iluriiig the twentv scren vears for no greater reward 
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prostatectomv was earned out when all other means of checking the hheding 
had proved unsuccessful, however, the pitient died of shotk from esccssive 
loss of blood 

A renew of these figures gives the impnssioii tint the nieiits of tin tne 
singe procedme were proved soars ago snd ovtrlookcd for wanj jears until 
icccntly 

III I ig 2 the Cline represents the mortalitj rale for transuntliral rcsec 
tion which will he seen to improve as time goes on The rtsectoscopc became 
available in 1932 and since then each vear has brought an increase in the niim 

tUTIb /IM 



her of jntiiiits on whom it was iiwl m 1*112 there win 19 oiul in 1940 there 
wire *'7 tniisunthnl nsictioiis It is of jnlirest to note tint the first venr this 
lustnimcnt w is used the ilcitb nte was onlv '» j* r icnt lint the following vcir 
it rose ahnipth to S'* per rent This suggests tint sftcr the successful nsiills 
of the fir^t venr ittemjits imv Invo liein mnili hv less (Npernnecd o|ii rators to 

remove ovirlargi Jll'incls bv this roiiti It } as Iieionie the poln i at IVlleviie 1 ) 

*^Lenc transnrahnl ri'iction for f,hiids which we nnticipali will wugh l.ss 
fi '■Q grim-s This is the onI> liinitation of its use and often patients with 
* ^ 1,,/. .lisense and eldirh debilifsted patients nn. suhjn ted to this pro- 

severe canliac *J’' 

eciure as 
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Proslatcctonn 1)\ the lurmul roatc his been earned out in oiilj SI cases 
during the inst tuentj se\en ^c'>rs and 12 of the SI acre done m 1946 Tliere 
his been little enthusiism lor this appro leh to the prostate gland and thcie 
have been jears in uhieh no peimeal prostalectoniies were done and m otheiN 
there ucre onlj one oi two The mfuqnent nse and impoiiuhritj of this pro 
icduie IS refleeted in the loortihtj rite which a%erages 19 per cent for the 
twentj se\cn%ears an nppallmgH high figure 

It should lie stand tint 12 pitiints were subjected to penncal prostatcc 
loan in 1946 h\ the technique id\ocited bj Dr Elmer Belt without one deith 
TJie chaits md aUtops\ recoiiKof ill patients who died after operations foi 
l>enign prostatie In iiertiojihi during the period rtMiwcd were studied in an 
effort to determine the chief cause of death It is obiiotis that there aic almost 
alwass seienl fictors whuh coiitnbute to the fital outcome and it is diflituU 
(0 tell which IS most important CcrtainU the most common cause of death in 
the earlier cases was infiction with imrn and hemorrhage following is the 
next most eomiiion eiiises bince the adient of the sulfa dm«s and iienieillin 
infection Ins assumed a somewhat lcs> fomiidihle role Ilowcier as most of the 
stublorn unmn infections are caused be the gramnegatiie bacilli which arc 
not controlled In pcmcillm and arc also lesistant to sulfa dnigs tlu tirman 
infection icnnins a serious piobicin Streptomicm promises to bo of nnternl 
help m the treatment of these infections I «t we hesitate to use it except in the 
soierilj ill patients hoc mso of imfaionlloside effects llcmoirlngt is i more 
important fietor in postoperatne noihiJitx than is gcnenlls inlizcd This 
fact IS aniph illustrated In a review of the antopsv findings 

CONCLUSIONS 

It is obvious fiom reviewing the rcvorils of Bellevue Hospital for the pist 
twtntv seven vcirs tint more patients are being subjected to prostatie sm^eij 
each vear and i simlKr { erccntaisC aic dvmg as a result of tl eir surgerj The 
over all mortalitv Ins diopped from 40 or '>0 per cent in the cnih twenties to 
4 G per cent in 10-lG Thw is i most gratifving record and is attnbutahle to the 
iivcnuitv indiistiv and sunneal skill of a lar«c «Toiip of urologists who have 
worked during the twentj seven vears for no greater revrard 



VKUSUAh COilPLWATloyS FOLLOWING KESECTIOX OP 
CARCINOMA OF THE CARDIAC END 
OF THE ST03LVCH 
Report of a Case 

AVii UAM A Barves, si D , Nnv York, N Y 
(From the Department of Surgerj/, Cometl Untiersily Zledieat College and The Aeic lorA 
Hospital) 

D uring the past sescral years the operation of intrathoracic esophago- 
gastrostomy has gamed sside recognition as the procedure of choice m the 
surgical treatment of neoplasms of the loner third of the esophagus and of the 
cardiac end of the stomach More recently carcinoma of the middle third of the 
esophagus has been successfully remosed and hy drawing the stomach up to and 
ahoic the arch of the aorta, intrathoracic csophagogastrostomj has been acrom 
plished in an eicr increasing number of patients 

The purpose of this presentation is to renew the course and emphasize 
seseral of the pitfalls eneountcied in tht diagnosis and treatment of a patient 
with cancer of the cardiac end of the stomach 

C\?E BtrORT 

The patient irjs a 5J year aW eiao cmpIejeJ la the siertroom of the hew'ioti JlMpiial 
He n-RS eecQ in the Peraonoel Heitlih Bernee in October, 1913, eonpbining of p^or appetite 
of fire monlhe’ duration He had preiiou*!} l>eeR in good health rare for an attack of right 
ureteral colic that cosflfled him to the be^r york Hospital for one mnoth For Are month) 
the patient auffered from lo'y of appetite DreaLfaat aaJ dinaer rslIM forth the u<ual re 
*poR*o but St luseli time delay is h>« uork cau-vd ean<iderabl« ten<ios an } lieiirc for food sa< 
loit Ho dereloped fullae<9 m the epigaelnum about tuo hour* after mealt and thta nat 
reliOTcd b> heHiing He loet ten pviin<!< m the fire month peno.1, 1 ut on hi4 vacstion during 
the two neeke licfore «dmi«<ion he regained eis pounds an) fstigue associated with in renel 
hour* of work dieappeared 

Fhyeieal exaainattoa ehoned bo pathologic ehaoges 

It was the impression in the gasiroiotestinal elinie (hat he liad n functional disorder 
associated with tension but m or)er to role out organic changes a gartrointestina) aeries \mi' 
ordered Fluoroscopic cTanunation aboned a minimal amount of r-irdioapasm bat x rai ex 
nmination wat reported as ahowing an apparentU notmal atomscli nnd duodenum. Fxaounn 
tioa of the etool for blood gnip negalirp result* oo one eTtminatioa and pooilJro oo n acrond 
Gastric analysis revealed no free hjdrocMonc acid even after histamine, and blood fleck* 
wero noted in tho specimens Gastroscopic rTsminatioa wa* attempted but neither the large 
rubber larago lube nor the gistroscop* could Iw pastel into the stomach and the patient was 
referred to the hospital 


laterally 

On tile eleventh day after admission operation was don 
left ninth nb were re-ectel and the eighth nb via* broker 
narietal pleura were adherent requinng tedious dissection t 
«,.*inum The esophagus was istdated uni a firm le*ioi 


\pproxinntelj 22 cm of lie 
postenorlj The visceral and 
■ approach Ihe diaphragm an I 
palpated at its junction with 
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cardiac portion of the 
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lolp o£ the liver waa resected Nnmeroua large firm nodes in the gastrohepatie omentum 
that nuloubtc lly i-oatamed carcmoma were al«i> removed m the block dissection 

Bivision of tlie esophagus -1 cm above the upper limit of the tumor an 1 of the stomach 
■ cm. from the cardia nn the leaser enrvatnre was dime After closing tt e stomacb, it was 
found tlat ana-tomosia with the esoplagua eonll be accomplisled only under considerable 
tension An attempt uas made to isolate a loop of jejunum for the anastomosis but so don'e 
nrete the mtra abdominal adhesions that small inteatme was never even visualued Accord 
ingly the gastrol epatie omentuni was further divided and the stoma b sutured under tension 
to the cheat wall An esophagoga'tne anastomosis was then accomplished without tension 
but the tip of the stomach attached to the chett wall was cjenotic The diaphragm was 
closed about the stomach and sutured high to the ebest wall relieving tension on tl e stomach 
Two grams of sulfanilamide were sprajed about the suture line and the chest was closed 
With catgut and huried sutures of silver wire about tlie ribs 
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The lesion was descriled* as a serpiginous ulcer with stony hard margins which wan 
dered around the cardiac end of the stomseh ~ cm and extended downward S cm along the 
avia of the vis«us Outside the organ ju«t beneath this ulcer there was a group of eolsrgeJ 
lymph nodes all massively invaded by stony hard white tumor tissue The tumor extended 
up \be esophagus lor about 2 cm The liver was not groiislj invaded aiieroscopic eTamination 
showed the tumor to be arising in the gastric mucosa where it was forminw long glanlular 


^ u- va» paieu in an oxygen tent and did Well until the fifth postoperative dav, 
when jaundice was noted The icteric index was 4S and the prothrombin 81 per cent of 
norm^ Sulfadiazine that hid been givw, <55 Gw twwe daily) was discontinued The oa 
tient-s temperature ranged from 37 to 39 6* C and the icteric indev rose to fi3 by the eighth 
daj after operation Eoentgenogiams of the rhe-t showed a pleural effusion on the left 

A small amount of pus dmioed from the wound on the fourteenth day He had no 
of'^h *“ M ^Vr wken he had discomfort ,a the right upper quadrant 

o_^^baotnen and an enlarged tender gall Madder was felt Bile was vomited The ictenc 


•N C Foot. paVhotoplst, 



UNUSUAL COMPLICATIONS 1 OLLOWING BESECTION OF 
CARCIN05IA OF THE CARDIAC END 
OP THE STOMACH 

Report of a Case 

^\ILl^^.MA B\RNF«* MD New^ork N \ 

(Iron the Deportment of Surgery Cornett Vntvert tp ileJfMl College and The ^f<o To I 
Hospital) 

D uring the past se\eral years the operation of mtrathoracic esophago- 
gastrostomy has gained •wide recognition as the procedure of choiec m the 
surgical treatment of neoplasms of the loner third of the csophisvis and of the 
cardiac end of the stomach More ncenilj eareinoma of ll e middle third of the 
esophagus }ias been sucecsstaUy remoted and bi drairirig tf e stomach up to and 
abo\e the arch of the aoita inlntl oincie csophagognstioslomj has been aecom 
plished m an eicr increasing numbti of patients 

The purpose of this presentation is to review tl c course ai d emphasize 
several of the j itfalls eiicoiinlercd in the dngnos % nn 1 treatment of a patient 
with cancer of the cardiac end of tl c stomach 


CASE REPORT 


Th« pat enl \a» s 5l year old nan employed id the etoreroom of the New lorfc Bo p >#l 
He wss aeen id the Per onnel Eealih ‘lorn e n (Xtober IDtS compli n ng of poor appel te 
of file months durst on Ce had pre ou*ly been n good leelll snio for nn nt s k of r ght 
ureteral col s tl at eooflned tun to the Ne 1 ork Ho p lal for out month For fire fflOBtl « 
the pat eat suffered from lo s of appetite Breakfast asd d acer ealled fortl the usual re 
spon«o but at lunci t me deU nhs ork enuvl eons derable ten* on no 1 de rsforfoolras 
lo t He developed fullasM n the epgastruni about t o lours after meals and th s iisi 
rel eeed bv liel 1 ng He lost ten ponnds In ll e fire montl per oJ 1 ut on h * vacat on dur ns 
the two weeks liefore adm on he fegi net * x pounds and fat gue n« oe Med w II nereawil 
I ours of work d sappeared 

Pbys cal esan nat on showed do patholog c changes 

It was tl 0 mpres* on >n the gnstro nte f naj el n c that he 1 n I k funet onal d order 
n soe ated w th ten* on I ut n order to role out orcan « chnace* n gn tro ntestinal ser es ns* 
orde ed Fluoroseop c esam nat on al o red * m n mil amo nt of ear I ospasm but x my ex 
onunat on was teporlel a* shoRing an apparently normal stomi I anl luodenum. Exat t« 
t on of tl e stool for blood gaxo negntive re ults on one exam oat on and {os t ve on a eeeonJ 
Gastr c analva a revealed no free hTirorllore ae d even after I >tain ne and blood ile<')i* 
were noted n ttio spec mens Ca trowop e exam nat oa was atten pteil but ne Iher the hrge 
rubber lavage tube nor the gastroseope eoall be paired nto the etomneh and the i>at put wx< 
referred to the ho*p tal 

Esnphago copy was done and a pofyi o d lea oa found at the J fat en t of the e'ophagu 
V b opsy was male an 1 the report of tie pathologist was earc noma of tl e card oe enl of 
the stomach \ ray v cws of the* ele t »l owed a evidence of metnsln eg but throughout tl r 
lung fields were eev ral scaflered parenel vtnal nodules and cal fied 1 Ur lymph noilcs b 


laterally 

On the eleventh dav after adro •» on operatKm as doi 
left ninth r b were re «ted and the e ghth r h was broke 
e„i plrar. .p" -a*™! ' "i! '>1 "«■ •> “ 

i -.trs tinum The esopl agus was i olated a 1 a fi m le c 
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lobs of the liver «as resected ^umerons large firm nodes in the gastrohepatic omentum 
that undoubtedly contained carcinoma were al«o lemoTed in the block dissection 

Division of the e«opl agus i cm above the npper limit of the tumor and of the stomacli 
7 cm from the car ha on the lesser curvature was done After closing the stomach, it was 
found that anastomosis with the esophagus eoill be accomplished only under considerable 
tension An attempt was made to isolate a loop of jijuimm for the anastomosis but so dense 
were the intia abdominal nAhesicma that small intestine was never even visualized Accord 
ingly the ga«troliepat)C omentum was further divided and tie stomach sutured under tension 
to the che«t wall An esophagogastric nna«tomo«iA was then accomplished without tension 
hut tie tip of the stomach attached to the chest wall was cyanotic The diaphragm was 
closed about the stomach and sutured high to the cheat wall relieving tension on the stomach 
Two grams of sulfanilamide were sprayed about tie suture line and the chest was closed 
with catgut and buned sutures of silver wire alout the ribs 



The legion was described* as a serpiginous ul er with stony hard margins which wan 
dered around the cardiac end of the stomach 7 cm and extended downward 5 cm along the 
axis of the viscus Outside the organ yust beneath this ulcer there was a group of enlarged 
lymph nodes all nn«sively invaded by stoov hard white tumor tissue The tumor extended 
up the esophagus for about 2 cm T1 e Irver was not grossly invaded Microscopic examination 
%litrwea the tumor to be arismg m Foe gastric mucosa where it was forming long glanlular 
complexes composed of cylindrical cells with numerous mitotiC figures The tumor was foun 1 
spreading upward in the esophagus beneath the epidermoid lining 

Findings of interest in the patient s postoperative course are recorded in Fig i 
The patient was placed in an oxyg™ tent and did well until the fifth postoperative day 
when jaundice was noted The icteric index was 48 an I the prothrombin 81 per cent of 

normal Sulfadiazine that had been given (2 5 Gm twice daily) was discontinued The pa 

hent s temperature ranged from 3* to 39 6* C and the wteric index rose to 63 by the eighth 
dav after operation Eoentgenograms of the chest *1 owed a pleural effusion on the left 

A smaU amount of pus drained from tie wound on the fourteenth day He had no 
complaints until the seventeenth day when he had dwomfon in the right upper quadrant 
of the a bdomen an 1 an enlarged tender gall Madder was felt Bite was vomited The icteric 
•b C Foot, palholorlst. 
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index remained about 40 an 1 rtools eondoaed to be brown On t! e next day a cholccjstostoD v 
waa dona under local auesUie«ia Tie piU ) ladder iraf tremenJoudy distended but not 
gro-dy acufclr inflarocl aithouRh iniero copie examloxtion of a portion of its wall shoiel 
infiltration witli polymorj 1 onuflear leoe eytes anl ncerosi'i \o stones were found 

*!eTeral tntsfusions were gi\pi \b bile eontinued to dn ii from tie gall blaljer tie 
icteric index fell and tie patient improveil armptomatiealiy 

The causa «f tlo pitienl a jiundee wax the aubjeet of specuHtion Tie pos«ib)l tv 
of 1 cpatitis with jaun lice due to aulfadiozme, of nbich the patient received 25 5 Om dot ng 
BIX dajB was considcrel but this could not hate nrcuunted for tie tremenlous distention of 
tl a gall LH 1 ler and for llie sxizio reason a transfusion reaction was not roi ‘i lered a I krlj 
caus Uoc-iUBQ of tic const leralle tension nn ler wlieh tip stomach ltd to be sutured t 
effe t tl e e'oj 1 ngogasfrio ametonios a it was thought tlat partial kmkmg’of tl coiunon 
duct niig) t I Jie nrtarreii with resnUaDt tMmrttaa Sime the i itient romiteil bile and con 
tinuel to jass brovni stools the olstruction eo W not liave been conilcte 

Mudy of ll c pi isrna prothrombin level sl owel a progressive fall from tl e lime jaund cr 
was observed until it began to clear alout wx days after tic cl olo jstoatomv Most s gnificant 
was tl 0 failure of tl e d minist cd level of prothrombin to rue even nfter tl o p irenteral admin 
iBtralion of vitnn in K on two oeexsions (see lig 1) This suggest c 1 liver damage cspla n 
•vbh on the bnsis of a hepatitis raller than as a r«»olt of ol strict on of tl e comnon d ct 

Roentgenograms taken on the forty foortl div after tie first operation showel a well 
fun tionBi, esopl xgogastrostoniy stosin Tlo patient was d schsrgej two days later will 
the cholecy stoston v wound still driiniog a smill ao ount of bile Tl e sub«ei^ lent eourre w9> 
favurablo rave for recurrence of infe tion in the tloneotomy vround two mouths after d ' 
vl urge at vvhi h time the lunel < Iver wire sutures were reinnied Vgan one year after 
operation a loenlwel empyemx with abve«s of the cle«t wall occurred la the same region 
seeess fating Ow nnge 

Vt the time of this comoun cation four years after esopl agogistrost ny lie patient, 
shows no evidence of res dual disease 

Ineladed among tlic points o( initixst m tins raiic are 

1 I niUire to diagnose aeenralclv by xiay exainiintion tlio presence of 
eircinonn at tlio cirdiie end of ibe sloiiiach It is wsll knowm tint lesions in 
tin legion may Ik overlooked and it is oiilv with icpiated \ ray cvaniinations 
and the use of additional diacnostic aids including csopli igoscopv and pis 
troscopy tint tl esc Iosi< ns max lie dngnosed it in early stage 

2 The piiscncc of i jxilyseiositic reaction that hid all but obliterated 

the pleural and peritoncil eivitus This ofleixd sueb technical difficulties tint 
alnndonmcnt of iltempted rcscclioii Invc Iwen eonsidired pnulcnt 

3 The missive involvement liv eitxinumn of lymph nodes in the gistro 
hejntic omentum and attachment of tlu slomacli to the liver Tins rendered 
the opoi dnlitv of the ksion even moit doubltul but that it was justified n 
evidentcd bv the fiet that four veils after ©(lerition there is no cvidenee of re 
currciiee 

4 The i>ccu3r*nce of jiiimlne five dvr^ iftci osoph vo./astrtJsNMiJi TVuv 
Mcmed licst exj hinid on the basis of putt il ohstruetinn of Die common duct 
1)\ upward triction on the stomnli nsultinp in eonsiucuous disttiitmn of tl« 
pall bluldei and in addition assnented 1 ej itilw tint pioducrd low levels of 
phsma prothiombiii tint faiUd lo respond to viloniin K a bniinstered ].ii<n 

The recurrence of infietioii m the ehcsf will with loniirul empveini 
late as one vcir ift«r opcritim AMide a smill h-gmeiit of a silver wire 
^jy suture rtmains m the chest wiU the enipvcma ipparcntly was not associ 

atedvvith this 



JIALIGN'ANT TUMORS OF THE THYROID GLAND 

BxRTON JIcSw M D , AND \V VLTER DlTELL\, AI D , NSSIIVILLF, TrW 
(From the Dfpnrtmoit of SaTperi^, TanderWt pBU«r*itjj School of lletlicxne) 

T his wall senes of malignant tnmors of the tli 3 roi(i gland is being nported 
m Older to point out the fact that such lesions are uncommon in a general 
1 ospital outside of the colter l>elt ami to emphasize some points in their elinical 
mmdestations, microscopic charactetisties, and treatment 

INCIDENCE 

The oulj large sencb of lases which hare lioeii puhlishcd m the United 
States literature have hcen from the Mato Clinic the Lahey Clinic, and the 
Cletelaiid Clinic where the proportion of operations upon the tlijroul gland 
to other operations is larger than in most of the other institutions m this conn 
tn Tlie mimheiN of patients with malignant tumors of the thjroid gland 
operated upon followed and reported from these dimes orc as follows From 
the Maso Clinic in 193s h% Pemberton'* 464 cases, from the Lahcr Clinic in 
1940 bj Lahej and associntis** 231 eases, and from (he Clereland Clinic in 1941 
bi Portmann,” 14T eases Iloweier, from the Bellevue ITospital (3,082 beds) in 
New York Citi Rosh and Raided' slated m 1945 that onh 64 malignant tumors 
of the thsToid gland had been seen in their radiation thenpr department from 
1924 to the time of writing of (heir reirtirt From the Memorial Hospital 
(223 beds) in New 5'orb Cit\ Haageiiseii,* in 1931 reported 30 patients who 
had been treated by radiation tberapv onl> CoUcr,' in 1929, reported 90 pa 
tients inth maliginiit epithelial neoplasroi who had been opeiated upon from 
1912 to 1927 in the bimersiij of Michigan Hospital (899 beds) at Ann Arbor 
Alieh whiih IS in the goifei belt In 1947 Iloin and associates'* from the 
I nivcrsits of Pcnnsihann Hospital (697 beds) reported 71 patients with tin 
loid carcinoma obsened from 1933 imlil the time of writing of the repoit 
0\er a period of twenti two lears during which tune 122,633 patievts 
ba^e been admitted to the YaiideibiU Uiii'ersitj Hospital (340 beds), there 
ln\e been oiib 23 patitnls> admitted with malignant disease of the tlnroid 
gland Twentj two of tlic^e patients were operated upon and one died and was 
buhjcctPd to autopsi without operation upon the thjroid glmd During this 
'jmc period tliere have been 399 patients operated upon for carcinoma of the 
breast In the surgical pathology laboratom 1,163 specimens of thjroid glands 
ha\e bttn examined, the 22 si>eeimens of malignant tumors of the tlnroid 
giind thus gning a pircentase of 183 of the tlnroid lesions upon whicli opera 
tion Ind been performed 

Age— The ages of these patients ranged fiom 13 to 70 jeare (Table I) 
Sex —In this senes there were 6 male and 17 female patients 

CL-issirrctnov 

Malignant tumors of the thvioid gland hace never boon sat.sfactoiih 
classified but that same statement holds true for other malignant neoplasms, 
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index remained about 40 ond sio< !« rontinurd to be brown On tlie nest day a clolecy'twtoniY 
wax done unjcr loeni aiie-lhetia Tlw gaJI I ladder «bs frcniendou‘ly distended but not 
groisly acutely inflameil, ftlthmigb iiucro«copic miniaatlon of a portion of itx aad tbo'icl 
infiltration tMth pciljraorplionuclear leueocyltx anl tecroai* No eloncs nere fonnl 

Seteral tr'insfuxionx were gi\en Ax Ide eontmued to driln from tbc gall Lladler, the 
icteric index fell and tie {atient Improted exfn(toini<ical3i 

The eau'c sf tho patient’* jaundice was the eobject of speculation The poxubilij 
of hepatitix with jaundice due to eulfadixzine ot which the patient receired 25 5 Gm. during 
sLx day*, was cnn*iJerel but thix eouU not I axe aecountt 1 for the tremenloua detention ef 
tho gall IhJder and for the same reason ft transfusion r« action mbs not coii«idercd a lit'' 
cause Beeau'-i of the eonxilerable tension under nl icb the ilomacVi bad to be su'utel to 
effe t llo esoplingognstric nnaxtoilioxis it nas tlKiit,lit tlxt partial kinking’of the comnoi 
dui-t migl t hate ociurrrd with Tesultant obstruction ^mce thi | atient vomited bile and con 
tiiiued to piss Irouti atooN, the ohaimctlon conld lot Inxc bpiu cooiplcte 

‘'tu )y of It e pln«mx prothrombin le\el aboard o progres'iie fall from the time jauni e 
was observed until it began to clear alont six dtjs after the cholccjsto Iobit Most » gnifcaat 
usx the fiiilure of the dimimshed level of prothrombin (o rise even after the pnrtotenl adin n 
istration of Mtnmio k on two oecasions (se< fig I) Thi« sugge*teil liver I'amag* rsvlcin 
able on tl c La* s of n hej atit»» rothcr U an ns n result of obstruction of the commoa lurt 
Koiotgcnograma taken on the forty fourth daj after the fir«t oiwralion sloweit aaell 
funptiomtig esopUagogii*tro«toiny stomi The palunt au* dichorgid two Jays later with 
tfo cliolccysto*toniv wound atilt dreimag a smalt amount of bile The jubiequeat course ear 
faioral lo wto for recurren e of lOfeciion >n tho tioracotomy wound two iDontbs nfttr cti* 
charge at which tine the burtel •ilver wire sutures acre rroioied Ngam one year &fl*f 
operation a localized empyema with abve«« of the chest wall occurred in the «anie region, 
nece*sitating drainage 

At the time of tins eomtuuBicxtion, four vear* after isoj I ■igogx«lro*ton v, the patient 
ahons no evidence of residual disease 

Included amoiiff the point? of intinst in fins faso arc 

1 ruUuro to dia,fno<!e nccnralcly In \ tjj osannnation the pTCScnee of 
careinomt at the cirdiac end of the storoich It is well knonn that lesion? m 
tins region nnj be overlooked and it is onh with reputed \ rnj CNaminhUons 
and the use of additional diagnostic aid? inclnding e?op!ngo.spopv and gas 
fidvjopv flint these IcsiftiK BMiv he diagnosed ,Unne?tly stfltre 

2 The prcsciife of a iwJjscrositic reaction that Ind all but obliterated 
file plcunl and peritoneal cavities 'This ofTvrcd such tcchiueal (lifficullies that 
abandonment of attempted resection might have been considered prudent 

3 riK massive involvement bv tareinoma of lympli nodes in the gistio 
hepatic omentum and attachment of the stomach to tlic hver This rendered 
the operabilitv of the Jcmoji iren nioic Joiibttul but that jt wav justified J? 
eMdenct-d bv the fact that four years after ojicntion there i? no cvideiue of re 
ciirrcnee 

4 The oscucreiHC of jjimdice fire divs after esophagogistrostomv This 
seemed best caplimed on the basis of partial obstnietion of the common duel 
bv upward trvetum on the stomaeli nsulting m eonspieiious distention of tin 
«-j)j bladder, and, m addition as-soenttd hepatitis that proiluecd low levels of 
plasma protbrombin that faded to rcspionil to vitamin K adniinistercd paren 

j The reeurrciite of infution in the chest Vvall with localized impvcini 
late as one year atur operation Whih a Hiull segment of a silver wire 
suture remains in the chest wall the empyema npj an.ntly was not avsoti 
nfedwith this 



AIALTGNANT TUMORS OP TUB THYROID GLAND 

BVRTON AIcSw \1>, MD , AM) ■\VvlTEB DnELF\, 31 D , N\'=;nTiLU, Tenn 
(From iht DpfnMmmI of Satgery, r<is4<rtilt t7Rii<r«<y Suhool of ilcdtcinel 

T his small senes of malignant tumors of the tin roicl gland is being reported 
in onler to point out the fact that such lesions arc 'uneommon in a general 
Iiospitil outside of the goitei belt and to emphasize some points m their clinical 
manifestations microscopie characteristics, and treatment 

1KCIDE*^CE 

The onlj large senes of eases which ha\e hoeii puhlished m the United 
States hteratiue liaie been fiom the Majo Clinic, the Laliev Clinic, and the 
Cleveland Clinic, where the projinTtvon of operations upon the thjroid gland 
to other operations is lai^tr than in most of the other institutions in this coun 
tn The numhei-s of patients with malignant tumors of the thvroid gland 
oiierated upon, followed and reported from these clinics are as follows From 
the Mnjo Clinic in 193S hj Pomherfon •* 404 cases, from the Lahej Clime m 
1940 by Lahey and associites,” 231 cases, and from the Cleiclnncl Clinic m 1941 
bj Portmann,” 147 cases However, fiom the Bellevue Hospital (3 082 beds) m 
New York Citv , Rosh and Raider*' statcil m 1945 that on!) C4 malignant tumors 
of the thvroid gland had been sein m their radiation thorapr department from 
1924 to the time of writing of their report From the Memorial Hospital 
(223 beds) m New lork Cil) Ilaagcnseii* in 1931, reported 30 patients who 
had bten tieated bv radiation llurapj onlj Collcr,* m 1929, reported 90 pa 
tipnts with malignant epithelnl neoplisms who had been operated upon from 
1912 to 1927 111 the Lniversilj of 'Mtehigan Hospital (S99 bods) at Ann Arbor, 
Mioh , which IS in the goitir belt In 1947 Horn and associates’* from the 
I niversitj of Pennsvlvanu Hospital (697 bedv) Kporled 71 patients with thv 
loid cateuioma observed from 1933 until iVic lime of WTiting of the report 
Over a iieriod of twcniv two yom during which time 122,633 patients 
have been admitted to the Vanderbilt University Hospital (340 beds), theic 
hive been onh 23 patients admitted with malignant disease of the thvroid 
gland Twentv two of these pstients vvtrc operated upon and one died and was 
subjected to aulopsv without operation upon the thvroid gland During this 
'sme ponod there have bien 399 patients opeiated upon for carcinoma of the 
buast In the surgical potliologv lalioratorj 1,168 specimens of thjroid gland-^ 
inve been examined, the 22 spicimens of innlignant tumors of the thvroid 
gland thu‘5 giving a percentage of 1 fc8 of the thvroid lesions upon which opera 
tiou bad been performed 

Age— The ages of these patients ranged from 13 to 70 jears (Table I) 
—In this senes there were 6 male and 17 female patients 

CLiSSIFlCiTTOV 

Malignant tumors of the thvroid gland have never beeh satisfactorilj 
classified but that same statement holds true for other malignant neoplasms 
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index remained a^out dO, an I $touls rontiimPi] ti> I* trotrs On (to nett iaya eJioJecvstO'loaT 
was (lone under local nnesthe-ia Tlie Rail Uadder was treinendou'lT distended lut not 
gro''Slj acutelj inflamed, altliougU miero<oopic rxxminaliau of a porlion of :U wall showed 
infiltration with jolMnorphonuclear leiMocytes anl necrosis Jio stones were founl 

Several transfusions svere givm Vs bile continued to tlnin from the gall bladder, the 
leterie index fill anl the patient improved ejmptomaticalls 

The caiisi ef the pUient's janndiee was tlie snbjeit of speeulatum. The possibililj 
of hepatitis with jaundme due to Bulfadiazine, of nhieh the patient rccened 255 Om dunnj 
SIX dujs, was considered hut this coull not Imre neeuunted for the Ircaienlous distention of 
the gall Iliad ler an 1 for the same reaeon a (raosAisKin react ion ii as not ennsidered n lihflr 
lause Because of the considerable tension under which the stomach hal to be suturel lu 
effect the esophagogastric anastomosis It was thought that partial kmking'of the eonmion 
duct might have occurred with resultant olisiruetion bince the pnticat vomited bile anl con 
tmuej to pass irimn stools, the olstrurlion eoull not bate Icen complete 

''tudy of the j lasma prothrombin leiil showed a progrcssne fall from the time jaun Ji c 
was obseried until It began to clear about sir days after tie cholocjfctostoaiy Mast sigaificiini 
was tlio failure of the diminished level of proll rombin to rise even after the jareutend adiiim 
isf ration of x ifaniin Ji on two orraaioiis f»ce ng I) Thi» «tigge»led Jn er dacjBffe cillam 
able on the basis of a liep*tius rather thaa as a result of obstruction of the common ilurt 
Roentgenograms taken on tho forty fourth dav after the first operation showcl a sell 
functioning csophagogastrostoniy stoma The patient was discharged two dav# later with 
the cholecvstostomj wound still draining a small amount of bile The sobsequeot cour** was 
favorable save for rscurreoce of lafectioo la the thorjcMortij wound two montlia after iln 
charge at whi li time the baned siUer wire sutures were renioimj Again, one jesr aftrt 
ojerntifin a Imiilircl ernpjema with al)sce«s of the chest wall occurred in the «i»e region, 
aeceesitating drauiigc 

At the time of this cnmaiunKatinn, four }enr» after esophagi ga«tro«tomy the paheaO 
shows no evidence of residual disease 

Incluiled ninons tlie poiuls of mUu^t in tliH east are 

3 f’ailiiie to tljitffnoeo awitralelj h} x ray oxamtn-ilion the presence of 
cnrcinoma fit the cardiac end of lUe stomach It >s well known that lesions m 
this region maj lie oveilooked niid il is onh with icpeated x ra> exammatious 
and tho iiso of additional diagnintic anK jnclndin;? rsophngoscopi mid fras 
trosonpj tiint these lesions mni l>c diagiiosctl at an tatly stage 

2 The presence of a poijsciositie reaction that Ind nil but obliterated 
the pleural and peritoneal cavitns Tins offered such technical difficulties that 
abandonment of attcmptwl rescelion might have liven coiisidcred pruilent 
1 The niasMve uirolvtment In carcinoma of Jvmph nodes in tlic gastro 
hepatic omentum and attachment of the stomach to the liver This reiukrctl 
the opviabilitj of Ibe leMon even more donbttul, Imt tint it was justified i' 
PI jdenttd In the fait that foiii yenio. after operation thrre js no evidcncp of re 
currence 

4 Tbe (Kcurrenee of jmndipc five dns after vsoplmgngnstrostnmv This 
seemed best vxi'luned on the bisis of partial obstmttion of the common dint 
bv upward trailwm on the sloimcb nsulting in <«»ivfiicitoiis disfcnfion of flic 
gallbladder and in addition ax-aici itcd hepatitis tb it pioduiullow levils of 
plasma prothrombin that faihd to respond to vitnuin K ailministered |>irui 

5 The iicurrenic of infufion in the chest waf( with fo< iIizcJ tnipvonin 
v, 4 e as one year after operation ^^blle a small sigment of a silver wire 

^ay rcniains m tbe tbest wall the empwma nppmeiitlv was not associ 

ated With this 
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7)8 1 (Surg rath So OW) — FaMUary adenocarcinoma this field la almoat pureli papillary 
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Table I Ace in Years or Twestt Pattexts iv Follow Up STfDT 


(TR ) 

TOT VL CASES 

PATIE-STS AUTE 

PATIENTS 1>E.U> 

13 




”1 30 



1 

31 iO 



3 

41 50 




51 60 



4 

61 70 

3 

1 

2 

Total 

0 

0 

11 


Ages of two patients with carrinoma of the thtrod seen 
and S9 }ear» Age of one patient wbo dicil In the hoepltal with 
gland was Sd years These three patients ate iMt included In tl 


for example those of bone Tlie tumors in iJiis senes etniIJ be placed w one ol 
the following categories 

1 Papillnrj ailcnoeanimoinn 

2 ^denoeareinoma 

3 Alteolar adenoeareinoma 

4 Alveolar carcinoma 

5 Glint cell careinonia 

6 Squnmous cell carcinoma 

7 Sarcoma 

The first four tjpes are not complctclj distinct that is they merge gradu 
ally from one morphologic tj-pe to another Thej could be tabulated thus 

1 Adenocarcinoma 

(a) Papillary 

(b) Purely acinar (not papillary or ahcolar) 

(c) Alveolar 

2 Alvcohr carcmomi 

Papillary Adcnocarcinowto (Pigs ], 2 and 3) —Portions of such tuinoM 
are papillaiy and other portions show definite acinar form itions In some an i'' 
of the neoj lasm colloid is present in fhe icini The proportion of pjpilliry iretv 
to acinar iroas vines in different tnniors and in different sections of the sime 
tumor fiom alinost pnrclv papillirj to almost pnreh acinar In one of the 
tumors (Fig 2) the areas of acinar formation were mmimnl but since the^ di 1 
exist it wis felt iinneccssim lo use another cliss that is j ipillan circlnorua 

Jitienocaranovta (bigs 4 and '>) — Two of the tumors were true iidcnocar 
cinomas and the qualifsing adjective pspillarv or alvodnr was unnoecssarv 
Both of fhi’sc Uiman eoiitsinrd antr of crfJg irh«*h wtre neJJ enovglt ch/lir 
cntiatcd to seente colloid 

Jltfolor Adfnofflrcinomo (I ijrs 6 7 3 and 9) — Tfeword alveolus is 
the diminutive form of the Latm Bonltf/<ewgirhic?i means frav basin, or trciu„fi 
Vlveolus also means air sac of the long (Dorland’) It w probablj because of ont 
^ f these meanings that tumors said to show cells growing in alveolar fashion 
ndentood to 1 c those which grow m groups separated Iiv septa of con 
”” ^ Fvvine” stated that Small alveolar <arcinomi is a si eciflc 

nective tissue ^ & 
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term \vliich imj properly designate a earemonMtous stnieture in which the 
cells appesr m small gioiips supported by a modernle amount of connective 
tissue J nrge alveolar esmnoma equillj well designates n simihr structure 
m which the toll groups aa largy but still well defintd ’ This t>pe of tumor 
of the thjioid shows aciiiai formition but m some areas the otlls are seen in 
groups or sheets without showing a central lumen It is in tins class that we 
have placed the tumors fonnerlv dassifiod as Hurthle cell carcinomas Theie 
is no positive pioof, as pointed out by Wilensky and Kaufman” of the ex 
istence of the interfollictilar thjroid cells desenlxid by Hurthle ” Hurthle did 
not dcsciihu 11 tumor arising from such cells but Cvving’ in his third edition of 
A copZdshc Discuses stated that in two tnmois which he had seen the acidophile 
Cells might represent hjTici-frophic Tlurtlilc cells of the thjroid alveoli ” How 



ever in his fourth idition*” be stated that ‘ assumption of a special anatomical 
oii^in of this tvimor vs unncec^sarv TIw tenn "small alveolar huge cell 
(lJcinahco1'i’'e grosndhge) cireinoma sometimes applied to tins tumor 
iTwin orjgJintcd bv langlnns” If tiesc tumois me piiath^mil m 
orimn as suggested bj riscnlerg and Alallerstein * there sJiouM be eridciKc of 
1 vntm ir itlmoidisin such imnitestations were not present in their pifient an 1 
1 ve tiot to ouj knowledge Wen itpirteil In addition there is moq liologic 
' d nee (ri" 'll tumor lends to repiolwc the cells of the tlijronl 

CTi that the term Ilurtlile ecH c ircinor n is unncccssarj 

Jtifolor Carcinoma (1 ig 10) —In the alveidar caremonn fl c cells glow 
sWts sepanted bj connective tissue septa No acini arc present in the 

tumor 
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Giant Cdl Carc^noma (Pigs 11 12 and 13) -Giant^ell carcinoma is so 
poorlj differentiated tliat the cells ire hardl\ recognizable as hanng onginatea 
from thjToid epithelium The predominating ecU is the malignant tumor giant 
cell This tumor has prcviousl) been called carcinoma sarcoma but it appears 
to be reallj a carcinoma In one such case poori' formed acini nero present 
(Fig 13) 

Squamou<i Cdl Caranoma (Fig 14) —Squamous cell carcinomas shorn the 
isiine micro npic charaeteribtics in tie thjroul is do such tumors arising in 
the skin Their origin has not been definitely detemiined b it it seems more 
likcU to be from r innants of tbe thiroglossal duct (fleams'’) than from gland 
ular thvroul tissue 1 j metaplasia as suggested b\ Jaffc “ 

Sarcot la (Fig 1 1 ) —The single sarcoma m tins senes was on the basis of 
inorpholo'»s a fibnsaicoma The presence of spindle celts and connectue tissue 
fil nis indicated that the tumor nas not of epithelial origin 

COMWrNT 0\ OTIIFR TERMS 

There "as uo tumor in (Ins senes "hich ncecs-sitatcd including the class 
of small cell carcinoma Although this t>T)c of tumor may exist, "e agree "ith 
Graham* tl at there is a danger of apply mg this term to Ivmphosarcomas Pur 
thermore the pholomicrogriphs of some of these tumors so classified by Lning** 
and Foot* lead us to believe that tliei could be classified a? alveolar carcinomas 
The word scirrhous means hard and 0108 useful in the description of gross 
pathologic specimens before examination of stained sections b% the microscope 
was possible \t the present lime it seems unnecessary to use this "ord in the 
classification of thyroid carcinomas 

The term ~ ’ Adenoma 

means ‘benign « Hence 

this eombinatiot or 

It seems preferable to call the tumor a carcinoma if it is malignant If there 
IS evidence on examination of the gross specimen or the section of its having 
arisen in an adenoma that fact ma\ be stated parenthetically 

The occurrence in tbe lateral portion of the neck of the so called lateral 
aberrant thyroid may le c-rplaincd on an embrjologic basis (IVeller**) IIoi\ 
ever such a tumor may be a metastasis from a thyroid caremoraa In one case 
in pomt (Figs 6 and 7) in this senes the patient was subjeclccl to excision of 
the lateral mass IVhen this procedure was completed the thyroid lobe on the 
same side of the neck was examined and found to be quite hard There "as no 
connection demonstrable between the lateral mass and the thyroid gland A 
portion of the latter was excised and microscopic sections showed tumor tissue 
of the same type from both sites The lateral mass showed lymphoid tissue 
around the penpherj tie agree with King and Pemberton'* that the so called 
aberrant thyroids usually are Ivmph node inctastases from thyroid carcinoma 
If microscopic section reveals tissue saj^cstivc of th\Toid carcinoma the thy void 
gland should be explored If exploration rcsuals tumor lobectomy should be 
done or as much of the tumor as possible should be rcmo\ ed 
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Giant CcU Carcinoma (Figs 11 12 and 13) — Giant-ccll carcinoma is so 
poorlv differentiated that the cells are hardlj recognizable as having originated 
from th> roid epithelium The ptedoimnaUng ccU is the malignant tumor giant 
cell This tumor has prti louslj been called carcinoma sarcoma but it appears 
to be reallj a carcinoirva In one such case poofU formed acmi were present 
(IJ? 13) 

S^wamowsCfll Cdrcinmno (Fig U) —Squamous ceU carcinomas show the 
sime miciosiopie characteristics in the thjroid as do sncli tumors arisinu in 
the shin Their origin has not l«en dcfimtelj detemuned but it seems more 
111 elj to be from remnmts of the tlia roglossil duct CMcins’*) than from eland 
ular thyroid tissue b\ metaplasia as suggested bj Jaffe ’* 

Sarconui (Fig I'l) — The single sarcoma m this senes was on the basis of 
morpholo'’\ a flhiosaieoma The presence of spindle cells and connective tissue 
fibrils indicated that the tumor was not of epithelial origin 

coM'irNT ON OTiirr terms 

There was no tumor m tins senes which necessitated ineluclmg the class 
of small cell carcinoma Although this ijpc of tumor may exist we agree vnth 
Graham* that there is a danger of appljing tins term to hmphosarcomas Fur 
tliermore the photomicrographs of some of these tumors so classified bj Ewing‘® 
and Foot' lead us to believe that thev could be classified as alveolar carcinomas 

The word scirrhous means hard and was useful m the description of gross 
pathologic specimens before examination of stained sections bj the microscope 
was possible At the present time it seems unneccssarv to use this word in the 
classification of thjroid carcinomas 

The ■* Adenoma 

means ‘ Hence, 

this com or * 

It seems prclerablc to call the tumor a carcinoma if it is malignant If there 
IS evidence on e\amination of the gross speciraen or the section of its haiing 
arisen in an adenoma that fact mav be stated parenthetically 

The occurrence m the lateral portion of the neck of the so called lateral 
aberrant ihjroid maj be explained on an cmbrjologic basis (Weller*') How 
ever such a tumor mav be a metastasis from a thvroid carcinoma In one case 
m point (Figs 6 and 7) in this senes the patient was subjected to excision of 
the lateral mass tthen this procedure was completed the thjroid lobe on the 
same side of the neck was examined and found to be quite hard There was no 
connection demonstrable between the lateral mass and the thjroid gland A 
portion of the latter was excised and microscopic sections showed tumor tissue 
of the same tjqie from both sites The lateral mass showed Ijunphoid tissue 
around the penphetj VTe agree with King and Pemberton” that the so called 
aberrant thjroids usuallj arc Ijmph node metastases from thjroid carcinoma 
If microscopic section reveals tissue soggestwe of thjroid carcinoma the thj-roid 
gland should be explored If exploration reveals tumor, lobectomy should be 
done or as much of the tumor as possible should be removed 
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CRITERIA Of SIAUGHANCi 

Wlijle actual blootl vessel imasioa as discussed by Gnilum’ is a cnlenon 
of maligmnc}, Us existence is extremelj dilHcult to prove If upon cxamiiia 
tioii of the gross specimen one finds tumor in a vein and confirms this ohsena 
tion upon microscopic cRaminatioQ, there can be no doubt tint the tumor has 
in\adcd a blood sc&sel However, in the literature there base apppeared photo 
micrographs purportedly showing blood lossel invasion which art not coniine 
mg Tumor cells surrounded by connective tissue strands resemble neoplasm 
in an endothelial lined vessel Tumor in acini which contain red blood cells 
mav cause confusion In 1931 TTarren” reported thirtj two cases of adenoma 
with blood vessel invasion followed for two and one half to seven jears and 
stated that twentj nine of the iiatieots were living and well It is difficult 
to understand how such a high survival rate is possible in such instances unless 
the microscopic observations arc inaccurate or the importance of blood vessel 
invasion lias been overemphasized Means** slated that such mteroseopic find 
mgs mav be artefacts due to the cntling of the section Furthermore, Means 
said that, as dependable evideoee of blootl vessel invasion I>r T B ^lallorj, ifi 
a personal communication stated that he required “penetration of a vessel 
large enough to possess some musculature with extension of the tumor through 
this muscuians “ ' ‘ 

In carcinoma showing evadence of, origin in adcnonia then are signs of 
malignancj other Ilian blootl vessel invasion The«e signs aio those of malig 
nancj m carcinoma of other sites such as mitoses lock of differentiation varia- 
tion. in size shape and staining qualities of the cells and tho invasion of the 
capsule and adjacent tissues It is quite rare for a tumor to show unquestion 
able blood vessel invasion without showing other criteria of malign^tncy 

a IMC VL MAKirrSTVTIONS 

Chief Complaint — In this senes there were nine patients ilivc four to 
eighteen jears after the diagnosis of taremotna was made These nine patients 
complained of goiter but the presence of the goiter was not the chief reason for 
seeking mwlical advice in anj one of them The chief reasons for consulting 
phvsicians were rapid increase in the size of the goiter (three patients), slow 
mcremie in the size of the goiter (two patients), along with pressure sjmptoms 
in one of these two, niptiire of a mass in the neck (one patient) , svmptoms of 
hvperthj roidism (one patient) , weight (one patient) , sleepiness and siv 
months later, the presence of a cervical 1/raph node (one patient) 

Biirotion of Goiter — Seven of the nine surviving patients had goiters 
which had been present for periods varving from four to tlurtv years Seven of 
the eleven patients who died had goiters which had been present for four to 
tv five years The oulv conclusions that can he drairn from this observa 
are that an enlarged thy roid is more likely to be the silo of carcinoma than 
r thyroid of normal size and that the duration of the goiter had no lM?anng on 
the prognosis 



MCS\\AIN AND DnEIF\ MALIGN VNT TL'IORS OP THYROID TI^-YND 557 

//i/pcrWii/f-Gidum— Reports m the literature gne the incidence of the co 
existence of cancer of the tinroid gland and manifestations of toxicits as low 
as 3 per cent (Herbst**) and as high as 50 per cent {Simpson”) In this senes 
there were four patients nho had elevations of the basal metabolic rate but only 
ts\o in whom the diagnosis of hji>erthvroidism was not open to Question In 
one nan (Fig 5) the clinicil manifestations of toxic goiter were tiTical an‘l 
included fatigabiliti sweating dsspnea on exertion weight loss of twenty five 
pounds in three months tachjcardia tremor slight exophthalmos and a basal 
metabolic rate of plus 60 Lugol s solution was adnimistcred dailj for thirteen 
days and then a subtotal thTToideclomj was done Microscopic sections showed 
the characteristic findings of diffuse toxic goiter after iodine therapy and also 
an adenocarcinoma In one womm (Sni^ Path ?>o 1511) the manifestations 
included nervousness increased appetite sweating palpitation weight loss of 
thirtv seven pounds m three years tremor slight exophthalmos and basal 
metabolic rate of pins 57 Lugol s solution was given dailv for sixteen days 
and then, subtotal thvroidcctomj was done '\ficroscopic sections showed an 
alveolar adenocarcinoma and definite hyTcrplasia of the remauider of the thj 
roid gland In neither of these individuals tvas there evidence that the tumor 
cells had been responsible for the symptoms and signs of toxjc goiter 

//ypof/ij/poidism — Sunpson” stated that hypotha roidism is practieallv 
unknown even in the most massive growths’ Cleans” stated that “hypo 
thjToidism from malignancy is in our cxpcncnce practically nonexistent ’ In 
one patient m this group a male student the symptoms of sleepiness and in 
abilitv to concentrate upon studies caused a physician to determine the basal 
metabolic rate which was minus 32 He was given 0 15 Gm of thy roxm daih 
for six montlis at which time lymph nodes appeared m the posterior cervical 
region As the operation consisted only of excision of a lymph node and of a 
small amount of thyroid gland for microscopic study it is impossible to state 
the degree of destruction of functioning thyroid tissue that had occurod In 
the biopsy specimen no normal IhjToid was present 

Coniiitency of ilic Tumors — Physical cxaounation of these twenty two 
patients showed that twelve of the tumors were bard eight were firm and two 
were soft Carcinoma of the thyroid is usually described as being hard but in 
this small senes, onlj slightly more than one half of the tumors were hard 
Origxn tn Adenoma— Graham’ found that 92 4 per cent of the thyroid 
carcinomas which he studied arose in adenomas In only seven of our patients 
did gross and microscopic studios reveal such an ongin 

TRFVTMENT AND RESULTS 

Lahej and associates • stated that * surgery finds its most satisfactory 
place of course first in the prophylactic removal while the tumor is still 
benign of the discrete tumors of the tharoid gland in which malignancy may 
later arise Furthermore since the diagnosis of carcinoma in this senes was 
not suspected before operation or even at operation in six of the twenty two 
patients being reported excision of a angle nodule is certainly justifiable because 
of the fact that such a nodule mav already be malignant when first observed 
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III tlic seuDs iiiHifti I In PemWilou** of 464 cases of thjroid caiieer tlere 
^\clv SoO fi\0 3car simn iK l4ihc\ nnd co workers’* stated tJie percentages of 
fi\c^ea^ sunixal i ile tor ejrh ol tnmoi but did not state the number 
of fi\e ^eir survmls t’ortmann” stated that 42 of 147 patients with thyroil 
c 1 tei were nine end w 1! five jcais aftei the diagnosis had been established 

Two of tlio patitnts >11 thK senes ateie ofieialed upon within the past \enr 
an I are not included m uiij the Iweiil' patients m the follow up stiid\ Nine 
of these twenty i<itHuts ir** alne the siirsital time ringing from four to 
twenty years (Table II) t)nh one ot the time subjects lias n leeurrenee at 
jiicsent 

The ii?siilts 111 Jtljit) >11 t> the type ot tumor aie sliomi jn Table III Half 
of the patients who Ij id pipdlan ndeiioeareinoma are alive one with recur 
icnee Both of tlu indiviiuals who had ailcnocarcinonia are olive and well 
One thud of tl c p itu nts win hod alveolar aelenoenicinoma arc alive and well 
In the single case e f Mpi uu uis cell eaicinoma m this senes the tumor arose m 
the left lobe of the thy roil and had invoUeal the regional hmph noles The 
patient was sil jeetfd to n oval of the left lolc of tlie Ihvroid gland iseisinn 


Takic It 



SIC WAIN \M1 DnFW\ -IIVUGNANT TUMORS OS TH-iKmo 01 NNn 5^'^ 

T* *Bli III 


I a{ IHry o lenocarfinomii 
Aflenofarrinoma 
Alveolaf a lenocdrcmonn 
Alveolar parrinoma 
Squamou* rell ear moan 
Oiantrell eireinoma 
f-arioma 


lo«al 


MSIBtR Of rVTIgSTS 


Tt U table thoH'* t 
alenocarelnonia and on 
patient 'Mlh glant-eell e 


■eault* In relation to Ue t>p* ot ton* 

I paDlSlarS a lenOVatvlnoR a nbseraei 

noma «hn Mvl nlthoit operation ui~ 


Not inclu le I are 

e th}roi 1 elan 1 


qE lilt Ij mpli iiodo*> niiil roeTitf»cii fill Iheripx Slu is alii o fliiJ 'i ithout cl idejici 
of recurrence file uiid one iidU icars ifttr operation The patttiits who hid 
alicohr caicinoiiia Rnnt cell earemonta nnd fihrcKaitoin » me dead 

01 the thirteen patunts in Mhom the dngnosw of mahjniant diNease win 
made loMtiieh nr tcntitneli licforc oi>erjtioii four ait line and will (Table 
l\ ) One IS aliie mth rccurrenec and eight are dead The file siiniimg pn 
tienfs neeiied postoperafue 'c rii Iherapi as did file of the eight individuals 
who died Of the tUtPo patients m whom the diagnosis of malignanci was first 
snspeeted at opentum two died Tnd one is alne and well Tlieio were four 
patients m whom the diajinosis of carcinoma was not m ide until tlit microscopic 
section was setn Thrie of tliese pitients arc aliie and well One died but since 
death occurred at liiimc iiipjM>sodl\ from cenhial hemorrhage it is impos-silje 
to stale whether or not the caninoma was nspoiisihlc for death None of these 
four patients rcmicd loentgcn in thenpi 
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M MBTIt or CANES 

Piles s R tiK ciscen TtfTit auTe Tfau' 

To 5 TT 

1 I n 

•I* 3 j 


*Thrs« four pat lent A nr re tbr ool) onAA iir oni tbe tumor ^ bs rorr pli^trl> mi oVi* 1 

The tumor was ciiiipkttU nmoied in oiili three ot the suuning patunts 
(Tahlc II) Ifentc in sis or two thirds of the Imn^’ intunls rcmoial of the 
tumor was incompUtc and in one of the sit onK a hiopsi was done In onli 
one of the patients who died was the tumor tliought to haie been cnmpleteh 
ONtirpated The four patients m whom pouipUti remoinJ of the tumor was done 
arc till same four in wliom thi diaguosiN of pireiUonn was not made until the 
microscopic sections were scin Two patients new setn withm (he past sear in 
whom the diacnoMs of tarcuiomi was not made until tlie microbcopic section- 
were sctn and mri not irraibafid Jt ,s ftjf that if examination of tlie gros- 
speoimen ind mieros(oi„c seclions lead oim to Inlieie that all the tiimoi lias lieen 
remoied irradiation should Hot K Risen 


r'rpc Ird before < peralion 
Nu-jprieii at 01 prill n 

Is t cu'ppiiPl uQiiI niicrn«pppp i>4pp 
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Ill tlic senes nprirful U\ Pemberton” of 464 cases of thjroid cancer tlieic 
Were 2')9 fisc jenr Min i\ il-v liahes and eo-workers’* stated the pcnentaKcs of 
fisc sen siirsml info for each tsTie ot tnmor but did not state the minibir 
of fisc sent suMivtls Pornuann” stated that 42 of 147 patients with tlnroul 
ciimi weio nine oiid will n\e senrs aftei the diagnosis had hecn established 

Iwo of the p dnnts in Mils senes weie operated upon within tin ] st sear 
and ate not incliidrd nn nij; the twents patients in the follow up studs ^ltle 
of these tweiitt palunts iie alne the sursual time ranging from four to 
twentj tens (Tnhle 11) ttiih one ot the nine subjects Ins a reniricnce at 
prcsi nt 

The itsults III ulitKin to the Ijpe ol tumor aie shown in Tabic HI Half 
of the patients who litd papillars adenocarcinoma are alne one with recur 
iLiiei Both of the individuaK who had adenocarcinoma arc aliic and well 
One tlind of the jiitients whi had aheolir adenocimnoma arc nine and well 
In the single ease (f mjimi iiisccll earemonia in this scries the tumor arose m 
the left lobe of Ibc tlijnn I and had involved the regional bmiph nodis The 
pat cut was sul jcotid to rc loval of the left lolic of Ibc ihvroid gland fxetuon 
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lapilUrj n Icpooarc n 
AJenooarcin ma 
AUeolar alpoo areinom 
A\\M)\ai cftTrinona 
Sjuamou'* rell carcinot n 
r ant cell cnrcinonia 
‘'ircoma 


Total 


Ehn«« ()e results ti relatU 

and one ot papilUO *' 
it cell mfcSnoma siho 


, lo the l> pc of 

lenocsiclnonia obsi 

• t siUhoit operatior 


ipnn tl e thtro I R 


ol the hniphnciJes sDul roenT^pit i tx thct\p\ ‘^Itc is alive ami uitliouf oMilcnct 
of npuireiue five Jinil onelnlf tears ifur operation The patiiuts who had 
aheohr carcinoma ri int ecU cTrciiionia iml fihiosart oni i art dead 

Of the thirttcn piticnts in whom the dn/nmis t>{ iwalisnant disease was 
made positiveh oi tentatneh licforc operation four ivc alive ami well (TaMe 
1\) One IS aliM with recmrcncc and oierlit ire dead Tlie five surviving jn 
tients Tvoeived pnstoperatiYe x ttv therapv as dul five of the eight nulividnals 
who died Of the three patients m whom the diagnosis of maliciianov was first 
suspected at operitioii two died md one is alive and well There wore four 
patients m whom the diignoMN of larcinomi was not nnde until tlio microscopic 
section was seen Thicc of these p iticnts are ilive and well One died but since 
death occurred at hi me supivosevllv from ccrvhTal hemorrhage it is impossihle 
to state whether (r not (lie carciiionia was responsible for rlcatli None of these 
four 1 iticnts received roentgen i iv theraj j 


Table IV 


M MBFB Of CASES 

nivQsos s t CANcrn ti tai vi ivc peao 

h i«rccte i before 01 erafion Id 5 K 

Sg<pe ted at 0 ( 0 riit on S 1 _ 

Nul tu^pecte I unt I n wrovcop c »*<• 4* 3 1 

•These four pitlcnt* were the onl? ones In «lc« the tumor *. a completeU ic howl 

The tumor was complelch itnioved lu oiilv three of the surviving patients 
(Table II) lienee in sit oj two thirds of the living intiints removal of the 
tumor was vneomphte and m twie of Iht' m\ on\v a hiopsv was done In onlv 
one of the patients who died was the tumor thought to hue been eompletelv 
evlirjiated The four i atiinls in whom comi Ute remov il of the tumor was. dune 
are the simc four in wl om tin dia^nosi<, of taieinojin was not made until the 
microscopic sections were seen Two patients were sein within the past vear in 
whom the diagnosi't of carcmomi was not made until the microscopic sevtions 
were seen and win not irradiated It is filt that if examination of the gross 
specimen and nneroscopic sietions U id on, to Inin le that all tlie tumor has liuii 
removed irradntion should not U given 
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Excision of recurrences if pcssible seems justified b\ the course of two 
patients m this senes One of these patients had a pipiHarj carcinoma ex 
tending into the neck muscles and ms subjected to right lobectomy and roent 
gen raj therapy Thiee months later s nodiilc to the right of the sear was 
excised and found to exhibit the same nucroscopic charaetensties as the ongi 
nal tumor She was sn'en more xraj therapj and is ilive and well fourteen 
sears after operation The second patient had an nUeolar adenocarcinoma 
which had not invaded the surrounding structures. A left lobcctonn was done 
with almost complete excision of the tumor and x ras thcraps was not gnen 
A recurrence showing the same type of tumor w ns excised four and one half 
years later and although roentgen rax theraps was not given she is olnc and 
well one and one half years after excision of the recurrence 

The length of time from tl c establishment of the diagnosis until the death 
of the eleven patients is shown in Table 11 This period nn'^ed from one montii 
to SLX and one half vears The duration of life after the diagnosis of eincer 
was made was six vears m one patient and six and one half vears m anotler 
The average suniral time of these elcien patients was twenty five months 
The surnvnl time of th>» six siibjeets now dead who received rccntgciiologie 
therapy ranged from 21 to 78 months and averaged 371/ montl s TJ c period 
of survival of the five patients wlo died vvitlout locntgcn rav therapy rangel 
from ono to twentv four months and averaged ten months 

In this clinic at the present time tie usiml procclnre in treatrent of ear 
cinoms of the thyroid hv n)cntg«'n rav is as follows 

Employing 20 ma at 200 kv with target skin distance of 50 cm an I filtra 
fion of 0 5 mm of copper and 1 mm of aluminum doses of 400 r are given to 
one field per day Two fiebls arc employed and each is given a total of approx 
imatelj 2 SOO r depending uiion skm tolerance 


CONCLUSIONS 


1 llalignant tnmois of the thyroid gland aic imconimon m gcneiiil hospi 
tals oulsi Ic the goiter belt 

2 As determined upon phvwcal examination thyroid cancers are not a! 
way 8 bard in consistencv some arc firm and some an, soft 

3 A single nodule m the Ihyroid gland should be excised because it mav 
be malignant at the tunc it is first observed 

4 Jlicroscopic observation of tumor cells in Hood vessels is not nec ssarv 
for the diagnosis of carcinoma of the thwroid gland and is not always a rclial k 
entenon of malignancy 

0 Carcinoma of tbc tl v roid so extensive as to preclude operation other tl an 
a biopsv should not be considered hopeless innsinuch os such a patient is 1 cre n 
reported alive and without recurrence eight vears after dia<Tiosis an 1 x rav 


^^^^t^Hecurrcnt malignant noliiles in the thyroid region should be nmoVc 1 
7 The clinical manifestations of hvpothvro dism may l>e present in a pa 
1 lent with tarcinoma of tl e thyroi 1 gland ^ ^ ^ 
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ILIAC LYJlPIlADnNOPATnY AS A CAUSC OF URETERAL 
OBSTItUClION 


Victor F JI\rsuall, M 1) , and Morris Schtittaun, M D , New York, N Y 
(From the Department of SiirgeTjf {frolo^jr] of Cornell Vniierttiy ilrdical CoVepc, 

The AVtt 1 tfrl, tlo^jxtal, anil the Departnent of Vrdlngy of Mcmnnal IloxpxtlU 

C URRENT uiolofiic textbooks and axaiUblo literature upon the subject omit 
entirely, or mereh mention iliac Ijmpbadeuopathy in their discussions of 
the xarious etiologic factors ■whitb maj cause ureteral ohstraet'ion In con 
sidering diagnosticall\ the juiticnts uitli ureteral obstruction most of those 
authors accept enlarged hmph nodes as a cause only uhere they are large 
enough to be climcnllv palpable or to cause displacement of regional \iscera 
Recently, howexer, fixe patients baxe been studied in xrbom ureteral fimetlon 
xx.is found compromised bx onl.x moderatclx enlarged ihac IjTiiph nodes In 
rexicxxing these eases critically tlie similantr of the clinical, laboralorj, and 
pxelograpluc studios led us to conclude that this tjTic of ureteral obstruction 
constitutes n definite diagnostic entitx 

CtSB HISTORIES 

CAsr 1 (ITYII No 233117) —31 It a 5« ycaroW mao, «a» otmittei] to the lio«rit»l 
la 1942 cOiTipIaming of pnm in ihe right Hook gODtral phjiica] aoil routine tnborntorx 
exDiniantioDa rrrraleil no ibnormslity thhough tW left ujper urinsrp tract aprcarel 
uormat, n right h;droaep1iro>ii xra« elown on inlrarenous p>etographv CntheterH coult be 
intro luceJ easily up the right ureter for <» cm, but no farllicr Using tho MooJruff techniiiue 
& retrograde pielourctcrogratn iFig 1) demoastrofel hydromplirosn anl hjiroureter dawti 
to the pclxK brim (the eamc )ex<l as the oboiniclion oitel by rsthctrrizalinn from below), 
vrhero an abrupt iixrruniag o currel The ureler nithia the pelvis appenrel normal At cx 
ploration the ureter nns freed from a ma«« of mnttss] lymph nodes, souse of nhioh were three 
fourths ib« sue of n ben s egg, loeaiisl over the bifuredtion of the rommen iliac artery The 
pntholugie esaminntinn of eexeral of these nodes denioo tratel Holgkin a disease which was 
not preopirativelx eiiBi;ested by am Rndiogs Radiotherapy prove 1 to bi only niillly ef 
fiefne sinen the patient died fourteen months later of the generalued disease 

Case 2 {K3'll No -fl'Ca'l) — \ O a 49yesrolJ maa was ndmittel to the hfspilnl 
in 19 Id coinj laming of jam in the right flank oml feser Two years previ lu'lv a perinenl 
reaction of the reetum for eaneer had been done but the patient had beeo ii«ynipti>inatie 
until five duTs before adniis'iioa Geiieral physical and Hboratory examiuationH rcvealel no 
abnormality except evidences of rejisis and a tender right kidney ^todies of the left upP**^ 
urinnry trail were normal 1 ut there was nonfunetioa on the riglit by lat ravenous j \e1 grsphv 


appeared normal 
nephroftomy hut these abuormslities 
too light for good reproductroc 


ililatation had na 
sere elearly eviJes 
iherefora the outl 




the ureter was found so adherent 
r bad to be reoioml tc 


illeilly decreased foll’wing the 
lu tho Aims, which unfortunately 
‘ has been trarnl m the illostra 
to enlarge,! hard nodes over the 
> overeome the olistruclion The 



pci^ic bri }i due to ilndgKIni* 

Me tCas.- •>! — nrcpucbrfl p**"! i>rrterocnn rtovtme abrujl obstruction nl tbe peUic 
brfni due to Iliac no la metaetiaea 


Cast J ( N 1 n No -lo^Ool) — t M , a 5“ »tar olj man wa? a imittoU to iLe iiospitil 
uv J9i6 complastHOg ot pata aad a pnst tently dtatning anniTj- Setula m tlio left flanV 
\. rC'cotion of the eipnoid for carrinoma had heoo done tao fears p«noJs)p The patient 
rotoaiiicd asymptomatic untd one monlb before adtnia-uon ahen etiilences of an acute pen 
n«.p{iritic alscesa led to inct«ion and draioa^e at another hospital The pennepbritic ab 
'Cess seemM related to urrteni olstruetion but |he urologie etuiicj performed elsi-wbcrc 
failed to dirifr the eiiologj nore apoifieall} V barium enena abowed no bowel lesion 
Mter ibe i atunt * transfer, studies on the nght upper urinary tract found jt to bo normal, 
W a Icti bjdtoMplitosis witli poor fnnctiMi tras »hown br inlravojioua pielographj Here 
again, catheters met on obstmctioD Iff em from the ureteral orifice Ihoui'U there was no 
difficulty up to this Icvtl ^VIth the Woodruff leel»Ki«e (Fig 3) complete' obstruction was 
demonsirated at the peUic bricn, but the low ureter appeare.! normal A diagnosis of 
ureteral obstruction doe to meta«lafie carcuoina lA the iliac noles was made and was con 



ILIAC LUIPIIaDENOPATIIV AS A CAUSK OF URETERAL 
OBSTRUCTIOX 

Victor F Af D , and AIokris Schmtt^hv, SID , New Vork.N Y 

(From the PejarlmeM of Sargrrg [Uroloffy] of Cornell Unuerttty Medical College, 

The yeic F ael Boepital, anA ike Hepartment of C'rology of Metnonal Borpital) 

C URRENT urologii? textbook? and a\atlaiile literature upon the subject omit 
entirely, or inerelj mention, iluc Ij'mpbadeiiopathy in their discussions of 
the sarious etiologie factors wlntli ma> cause unteral obstruction In con 
snlenng diagnosticalh the )>otiints with ureteral obstruction most of these 
authors accept enlai^ed Ijniph iioiles as a cause only where thej arc laige 
enough to be ehnieall\ palpable or to cause displacejncnt of regional viscera 
Recently, honever, five patients have been studied in whom ureteral function 
was found compromlS(^d bj onh nioderaleh enlarged iliac l.vroph nodes In 
reviewing these cases enticaliv llie sini)lant.v of the clinieal, laborjtorj, and 
pvelograpliic studies led us to eoncludc tbat this tjpe of ureteral obstruction 
constitutes a definite diagnostic ontitj 

CtSP HISTORIES 

Cass 1 (NVIt No 253117)— M R, a 5« rear oil ninn. wM sctniteed to tie ho«pital 
in 1942 comptAiBiag oC pma to the right Renk The geoeral phvoeni and routine Inlontorv 
examiOBtioo* rerevleJ no abnocoAlity Alchoogh tlie Wi upper urinary tract •ppeuft'l 
normal a right Irdronepliroei* eras eho»n «n latnireaous pyelography Catheteri eoull be 
intro lured eseilv up the right ureter for 9 rm , but no farther Ueiag lie Woodnifr terhniqiie 
n retrograde pjeJourefcrogram (hg J) deinoMlrated bidroneplroo* and lydrourefer 
to tie pelric brim (the same leret a* the ob«trurtion nutel by catheterization from beloul, 
nliere on abrupt narrowing oreurreil Tho ureter within the pe)\ia appeared normal At et 
ptoratinn iho ureter was freed from a dibm of malteil l^mph nodeR, aonic of which were llirre 
fourths the sire of n ten 'a egg Imatnl over the bifutrstiin of the common itiao atterr The 


Case 2 (N5 H >o 26;t>3S) — \ O, a fSyearid.l man, na« admitted to the ho-<piISl 
in 1942 cotnplaininjr of pain in the right flank anl fever Two jeara preriouvlv a perineal 
reaction of the rectum for cinrer had been done, lot the jatient bad been a«jinptoniBtir 
until Rre d-ivs before adnuRRiorr Oeneral phvaical and laboratory etaimnntinns revealed ng 
abnormality etiept evidences of sepsis an 1 a tender right kidney ‘llulies of the left upper 


foUoned by Improvement A pvelonrelero/ram ing iiuie nv luj tt. ^ u^j, i„. „ 
tube «» welt *he nreter from below evrtoscopieaJlr reveeled hytJrooephro«is and a iilaloj 
ureter down to the pelvic hnm where an abmpt etnehtre was erwlent The lower oreter 
neared normal The degree of dilstatum had bimIouI le<)ly deereased following Ih* 
** hrostomV but these alnorinalilies were rlearir en lent on the fllms, which unfortunately 
to lifiht for good repro-luctiOB, fhereforo the mitlice has been traced in the illustra 
*t etploratioo the ureter was found so adherent (o enlarged hard no.lca over the 
tion At 1 -• ureter had to be reovoveil to overcome the obMruction The 

Iliae artery ‘hat a secuvu uv 
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einomatooa metaatas.s, probably of rrofal onRio, aod dircot laiaaion of the ureteral “all 
from tip nofles The ntnlliuni tu>«j wns dnnunstrntel to be raleiit one month mer, tmt at 
autopn eighteen months later further esDeerous j^ronth and rr«ir'*a‘*o“ urinary salt* 
in<.it3e tie "metal tube had again obstructed the ureter Except for the history regarding 
the rectal operation ttvo years pieviouKly, the actoel «w'o of tins ureteral obstruction was 
not sogge ted until etploiatitm eren though the coiomne causes of ureteral obstruction geemel 
ercludeil 



Casl 1 \ II No -la/SOol) —1 M a a>“ »<nr Id man was admiftei] to the I osp tal 

m lO-tl complawiing of pain and a } eisi^tentty drviirag urn ary fistula, la the left flanV 
V resection of the sigmoid for careinoma lad been done tiro years previously Tie patient 
remained a«jmptQraati>, until one mom! before ■4iai'*-‘ioa when eriletices of an acute pen 
netiritic at secss led to ioci«ion an I drainage at another hospital The penoephritic ab 
'cess seen eil related to ureteral olst^uetion but the urologic studies performed elsewhere 
failed to clarifi tie etiology more spenfically V l-inom enemi slowed no lowel Usion 
Uter tl e pat ent s transfer studies on tl e right upper urinary trnct found it to be normal, 
bat a left hvdronephrosis with poor fuietion waa shown by intravenous pyelography Here 
again catheters met an obstruction JO cm from the ureteral orifice though there was no 
difficulty up to this level '•'•ith the Woodraff techWMiae flig X) complete obstruction was 
demonstratPd at the pelvic brim Int the lower ureter appeare.1 normal \ diagnosis of 
ureteral obstruction due to metastatic carcinoma lA tie iliac roles was made and was con 


ILIAC lA MPIIADKNOPATHY AS A CAUSE OF URETERAL 
OBSTRUCTION 


^ iCTOR r JlvR-jirvLL JI 1) , A>,D Morru. ScKNrrTMAN, JI E , New York N Y 

(From the Department of Fargerif [VTologyl of Cornell Medtcal CoUege, 

The hen lorl Doapital, and the Department of Urology of llcmonal llo^pt(al) 

C URRENT uiologic textlxwfc, and a^aiEaldc literature upon the subject omit 
cntirclj, or inerol\ mention iliac Ij-mphadenopathy m their dwussions of 
tlie ^a^lous ctiologic factors which ma\ cause iirctcral obstniction In con 
sidering diagnostienllj the patients with ureteral obstruction most of these 
authors accept enlarged hniph nodes as a cause onL where the} ore large 
enough to be chniealls pilpahle or to cause displacement of regional viscera 
Rcccntl}, however, five pstienls have been studied in whom ureteral function 
vras found compromised hv onh moderalelv cnlai^ed iliac bmph nodes In 
reviewing these cases eiitiealb the similanlv of the clinical, laborator}, and 
P}elographie studies led us to eonelude tint this tvpe of ureteral obstruction 
constitutes n definite dngnostie cntitr 

evSFinWRIES 

Cask 1 (Nl II h-» 251117) —M R , • M jetr oH iuab w»» admitted to the hwpi'»> 
m 1042 eomptaioiBg of pain m tie right flaak The gearrat plT<ieal aad routine laborator} 
esaminationi rrrealel no ahnormsliiy Vlilough tlie left uiper urinary tract nrpenrel 
uormnl a riglt hrdronepliro^is was shonu on intrarenous pyelography Catheters coult bf 
intro tuced trisilt up tie right ureier for $ cm, but no farther Uaing the Wooilruff (echniiiie 
n retrograde ivelouretcrogram {Fig 1 ) demoDatrated hy Iroiephro* < and hv Irouretcr down 
to tie jcUic brim (the same level as the obstruetio i nutej b} cvtheteniutioa from bclos) 
where an abrupt uiirrowing oceurrel Tie ureter wtthia the jelvia appenred aortnnl \t ex 
pi irniinn the ureter vvas freed from a ine*<» of matted IvmpU node* si me of schieh were three 
fourl! n the Sire of ii hen s etg Jocatel over II e bifurcation of tl e ronuiion ilmc artery T1 c 
pathologic pxvmioation of Miersl of t>e«e node<i deniooHruleil Ilodgkm s dHtuse which war 
lut preo[enti\ilj «ugge*fel 1) aoj Rnduigs Rad othernpv proved to IjC onlv millly ef 
fe live since the patient died fourteen moolha later of the geueralise'l di'euse 

Cvsr 2 (NV II ''«o 26'fl3S) — \ o a -19 rear oil man wb« admitted to tic ho«pit«1 
111 1912 complaining of pain in the right Rank and fever Two jenrs previoudy a perineal 
TO^ction of tie rectum for enneer had been done but the patient had I ecn aayn ptomatic 
until five ilaja liefore ndnii^sino ReDeral phwiral and ialoralnry exaaiinalKioa revcalcl no 
abnormality except evidences of eep»>» nod m tender ngl t kidney Ktuliex of tie left upper 


apiaai u at nonn»b'>»> xtere vWnvW exit. 
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SURGEm 


firmed by exploration md biopsy Ncpbrectomy wa< done for evtnptonjatic relief The 
characteristic findings regarding the obstmction permitted the preoperatne d agnesi? thougl 
the patient would otl erwi«e hare been supposedly free of cancer 


ureter obstructed at the petvie brim b)' 


‘terosra % hy ttvodrult technique demnnsiratln? 


bmph node netasta*et from carrinoma o 


d Intravenous p>«loeram dal t n ni 


Case * (M n No 81751) — IV H,* a GOjearnId man was ndn iltt^l lo 19 1' with a 
chiif complaint of pain in (ho right Sank. An abdominoperineal reu oral of the rectos 
for carcinoma had been done eight inootho prenoualy but frequently etamiDaliona tl ereafter 
had found tho patient in apparently excellent condition Oeneral ph}e cal and laboratory ex 
aminations repealed no abnormality except operatiio scars and the colostomr studies of 
the left upper urinary tract were normal bat intiarenous pyelography showed no function on 
the rigl t After much manipuUtioa a nomber 4 French catheter was pa«ssil bv an ohsfruc 
lion 9 cm above tho ureteral orifice thongh ranous caUietera could be eai ly inlrodoi-ed up 
to this lerel Tie be«| pyelou i ele io giam, by the Woodruff technique (Fig 6) revealed 
hydronephrosis and a dilated ureter down to the peinc bnm where there was an abrupt 
constriction and some angulation The lower ureter appearel normal A prcoperatire d ag- 
aosis of metastasia to the right iliac nodes was made even though there were no paipnble 
maswis or any other erideoee of residnal cancer niis was confinne.1 by exploration and 
removal of a ureteral segment along with tho tingle rather small node which was found 
Pathologic examination rerealed that the metastasis had directly invaded the ureteral wall 
1 the node An end to end anastomosis was done over a splinting number (1 1 renrh catheter 
"^hich vnis removed on the twenty second postoperative day The patient has remained asyrop 
*niati« in regard to the right upper nrinarv Irac^ the urine became normal withia one month 
■ TZ irr Gray Twembir 
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and the 113 Jroaephro'is hts almo t di appeared (FIS' 1 ^. onii ^-) 1 “ ** ^ 

enJent later in this communieation tin Joduey has been able to mamtain the patient sat 
i->faf<ciril% through aaotfer operation rn the alvnfe of appreenWe function of its mate 
Here ag-iin, the patient was cor'idered healthy except for recent ureteral ol «true{ioii This 
o! ^truction was evidentl3 not due to stone, pnn nrj ureteral neoplasm, traumatic stricture 
or pregnancy hut "a» nexrly identicnl to thfw m the preceding «tt»es 

ts if this were not enougl t! is patient returned three months lifer comphining of an 
eiacflv sirailir pam in the left flank of one dav*a doration General physical and laboratori 
examinations were agim of no aid in estal>li«hiiig the diagno«i« but the old pattern, con 
sistiDg of flink pain h3droneplirosis and dilatation down to lie peliic brim obstruction to 
ureteral rath lers b cm above the ureleinl onfice and in appifcntly normal lower ureter 
was familiar \]mo t reedle’s to siy tie diagno is was made and confirmed Itescction of 
the ureter with end tu end ena^toniusis was again eirrieJ out in the same manner The flnil 
technical result could not be determined as death occurred two months later The patient 
did hire aft episode of fever and pain in the left flank during fl e termini! stage of car 
cmoraatosvs The first indication of epreid of rauliKnant di ea«e was ureteral ob trwtiou 
of the tjpe described in the other cises 

Fortunalelr an intrivenous pvelogram was made before the abdominoperineal operation 
and frerjuent pyelogtams thereafter so that the development as well as the raJiolopc chanc 
teri'tic* of this ci'o can be serially iHustratel (figs ^ through 3d) 


OlSCO«SION 


Xmhsis of thcbc caxes revoilcd the following features common to all 

1 Flank pain without siffniBcant uriinn cunptoms was the present 
ing compliint 

2 V Indroneplirotic or nonfunctioning ki(lnc> (bj intnxcnotis ps 
olo^rnplij ) W 1 S prev nt upon the miohed side 

3 The uretenl constriction was consisicnih prtsint at the pehic brim 
md W 1 S intanabh located 0 to 10 cm abo\o the uretenl orifice 

4 Tiie ureter Iwlow the point ot constriction was normal 

5 TJie Jeiigtli of the consiiKtion nis Merer more thin 3 mm , usuaJh 
onl\ 1 mm 


0 Tilt eiu>«L of the constriction was proved in cneli instance to he neo 
plastic inM)Uiini.nt of the iliac hnipli nodes 
If these fntures howoer in, to be accepted as diamiostic of line hmphacl 
enopitln the mognized tauws of uretenl olistruction nt the pchic brim must 
he exelmlul In peiicnl a cirtfiil urologic suner cm be relied upm to dem 
onstme 1 uretenl eilculns or n pnmirj nntonl neoplasm A traumatic 
stnctiirt should gne signs and siniptoms i irh following the jnjurj Pre*’ 
innci nil be reitlih cxthided An iliac imunsm should be rcco-mzed bx Us 
diagnostu caleificition Congciiil il xalvcs folds and aberrant vessels causiii" 
marked obstruction are usuillv inimfcst at an carlj a^c and, rardv at this 
particiilii level Proop rativeh the exclusion of idiopathic stneture wis difii 
eu t However id.opitluc slrutuns ire rirelv so sharph demarcated and are 
unhkoh to present so oonsistcnth at this specific level burthermoro i com 
man . .nr.«„Kt,c „C tl,., upc nf comtnM.on ,vheM, the tUnes, 

m eaeli ot the ,„e th^ eomnletc ret lett 

ot the patient, tiuh tulieteuW utelentis won in these elinies onlt one 
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HBj the h)Jronephro«ii I'is almost di«aipoa»a (Fig^ % a”*! 42) In fjct, as will be 

endent later m this fommunication, tins hidne» hv been able to niaintam llio patient eat 
lefactonh through anolhor operation in the abeeneo of appreciable function of its mate 
Here acain, the patient nns coreiJered henllhy iwpt for recent ureteral obstruction This 
obstruction nn« evidenilj not due to »ton« pnmao ureteral Bcoplnwn, traumatic stnetuie, 
or pregnanci, 1 ut wa« ncar]^ identicol to tho-^ in the preceliog cases 

As if this mere not enough, this patient retnmed three months later eompHimns of an 
exactly similar pain in the left flanh of one dav's duration General physical and laboratory 
examinations mere again of no aid in e lablishing the diagnosis but tic old pattern, con 
sisting of fl'ink pain, hjdroneplirosis and dilatation dontt to tie pelvic brim olstruction to 
ureteral catleters 9 cm nbore the ureteral orifice and fln apparently normal lower ureter, 
nas familnr Almost reedless to saj iho diagnosis ms made and confirmed Pesecfion of 
the uretir with end to end anastomosis was again carried out in the same manner The final 
technical result could not be determined death occurred two months later The patient 
did have on episode of fever and pain m *he left flank during tl c terminal stage of ear 
cinomatO'ii The first indication of spread of malignant di«ca«e was ureteral obstruction 
of the type described m the other cases 

Fortunately an intravenous pTclogram was made before tl e nbdominopermeal opernti in 
and freipient pyelogratns thereafter, so that the development, as well a* the radiologic charac 
tenstici, of this ea«e can bo serially illo'tratcd tFigs i through 12) 


OISCtbStOM 


Analjsii of tboso c'is;o 5 rcvonlcsl the fo\lovvmg ieolttrcs common to nil 

1 Flank pirn without significant uritiarj sjmploms was l!io piesent 
mg complimt 

2 A hjdronoplirotic or nonfunctioning kidne> (1)> intravenous pj 
elognpli) ) vva^ pn.sieiit upon the nivolved aide 

3 The metcnl coiisltjclion was consistenil), prtsmt at the pelvic brim 
and was invariablv located 9 to 10 cm above the ureteral orifice 

4 The iirctct bolovr the point of constriction was normal 

'> Tile length of the constriction vvas never more than 3 mm , usuallv 
only 1 mm 

G Tlie cause of the constriction was proved m c«ach instance to bo nen 
plastic lUMihemcnt of the iliac lymph nodes 


If tliese fntures however an lobe accepted as diagnostic of iliac Ivmphad 
enopatliy the nco^nizid eauMs of ureteral obstruction at tlio pohic brim must 
he eschuloil In general a caieful urologic snrvcv can be relied upon to dem 
onslrale a ureteral calculus or a piimarv iiretenl mophism A traumatic 
stricture should give signs and svinptoms carU loltowuig the injury I>re" 
nanev cm ho rcadih oscludul Vn iliae aneurysm should lx. recognized by it^s 
diagnostic calcification Congcmlal valves folds and aberrant vessels causing 
marked obstruction arc usuiJlv manifest at an early age and, rarely at this 
paiticuhr Icvd rnopirativelv the cxclusum of idiopathic stneturo was diRi 
cult However idinpjihic strietnns are nrelv so sharplv demarcated and are 
unlikeh to pre>.ent vi eonsistuith at this specific level Furthermore a com 
mon chara. teristie of this tvpc of lonstnction is ehronicitv whereas the illness 
in each of the patiuits m tins sorns was acute In a reasonably complete review 
of the !> Hunts with tnlwrcufous uiefentis setii in these dimes onlv one was 



U4& 


SultGEA¥ 


disco\ered m the pj eJourctcrograms closclj resemble those obtained in 

the patients m this senes In this case, howeser, the obstnictins; lesion at the 
pehic bnm insohed scseral centimeters of ureter (Fig 14) 

As a result of the expenence gamed from these four cases, the diagnosis 
of ureteral obstiuetion due to cnicmomatous nietastnsis in the jlmc nodes was 
made without opeiatioii in the following ease 
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tiott wt« cnnsidercl iluo to meta'ta'f'* in the iJi«c nolcs, e<['eciitU a« the diijjno'tio pattern 
Ha'S the same as in the preTioua case* f>ub«e(pientl}, the riRlit kidoej became nonfunctionmc 
br intraxerous pcelography, but carcinomatosia soon appeared and the patient died The 
first inlication of carcmoniatoais, howeaer, was the areteral obstruction from the iliae metas 
tases The subsequent course seemd to bear out the diagnosis of iliac mctasta=es even 
though positue proof was lacking 

SUMMAR\ 

I'otir cases lia\c bton presiciitcd m ttlitch an acute ureteral olistiiiction uas 
proacd (o lia\e been due to iliac lymphadciiopathj In a fifth case clinical 
etidcncc warranted the sainc diajmosis 

A diagnostic pattern hat l»een descniicd lij nhtcli it is hclicted tliat this 
tape of ureteral ohstniction can be recogiiircd eten though the olTcnding iliac 
nodes arc not large enough to l>o palpated eithet on alKlominal, pchic, or ncta! 
examination 



AIITERIAL AND VENOUS IlYPEETENSIVE STATES BENriTTEO 
BY SURGICAti INTERVENTION 
Jerc W Ijoro, Jb , M D , New York, N Y 

D uring the ten jears three surgical technuiues ha%c !)ccn dcvclor''d 
which inflnciicc f.i\or*»blj a group of circulator} states cxhihiting hjT^r 
tension as their outstanding feature Let us consKltr them in the order of tlie 
condition mfliieneed most saeeessfuHj hr operative inters ent ion 

In 1015 Crifooid ami Nvlm* ami Gro*^ and Ilufnagcl* reported mde 
pendcntlj the lescction of the stenowd segment of the aorta with end to-end 
anastomosis for relief of lijpertension m the upper half of the hod} of patients 
suffering from coarctation of the aorta Recent)} Grow’ reported some tnenty 
three patients oriented upon, with succcisful anastonios/s accomplished m seien 
teen Onl} tuo of the seventeen patients died V'c* have openled upon three 
patients with coarctation of the aorta Their ease reports follow 


C\SE RFrORTS 

CakB 1 — Tn A culdrr,} K>} IS yms of age, it woa impostil le to secninplKli n refection 
of the rtenotie urea of tho notla beeaa«o it axoee imme} ntely hejonJ tlie left eontmen 
earotil after} There was oo left sub lamo artery Tie foil of tie left fliirO jnieren’ta) 
nrtery was an'iitomosoil to the *»1« of the eotmnon earotiO artery tut the annstomotit ort‘i*“‘ll 
was SIB ill fth 1 somewi "it aofulate*! The poslopentue angioiarJiogram si owe 1 no ai Jenea 

of funeti n (lig 1) The patient si ewfj bo «l ange one way or tl e oil er in the pustoperane 

follow up of SIX loontl s 

Oise 2 iK 10233) —V C, a 2* jear old white woman wx* admitted to tl e btw Tnrk 
1 0*1 Ora luifo Ilosptfll on \prll 21, 1*147 «ljo iraa referred bj the phjsieians who jimJe the 
diagBoxis ant alinel suti^ieal jntereciuion For two anl one half yeus t!o patient hal 
known high Hood prC'eure wa« present anl for scveril months prior to operation it hal 
fluctuoted l-etwcen 2"0/1JO and 330/160 The patient was completely a*ymptemntic Pre 
operative angmear lioijram at the Iiew \ork noapilal showed a proMinol stump of aorta 
1 0 cm beyond ihn 1 ft mbclavian artery (Fig 2) \1so the thi kne»s of tic left icntrWe 
wns 1 5 cm 0 3 cm bejonl the nonual I mit On April "G tlio »tcii0"0d seginent of aorta 
w IS re«cetel and rnItoenJ anavlomosis carried out with 00000 flcknntel silk (Fig 3, f, 
J! and C) V lumen 8 mm In diameter was fashioned Tbo poitofsiratiic roniatc"ccncC was 
uneventful ftnl the patient wus dioclarged on the twenty first day 

lig 4 IS a chart of the patient * preoperatKo and postoperative blood pressure Ic'clv 
It IS of interest that a relatively Donoal bUiod prev<ure m the arms wa« attauicl only four 
moaths after vperalion Frenpejalively J10 pulsation coulJ be felt jo the abdoroiDs) aorta 
or in the feet alfl oiigli o blowd pressnre of 139/lOa was obtain ible « itU the stclhosrupe plaecl 
iw the pojht 'll •lace The postoperative blood preosuro in the legs nvcragcl lCO/1.0 anl 
jro<jd pulsations were [fC«cnt in tho abdonunal aorta and in tho foot I’roipiwalivclv os 
Ulometric examination was 20 *n tic ealf at 80 mm. of mercurv whereas on the eleventh 
• ~ *' Teleroentgen „mms rhowcl 

. (Fig 5 1 anl /?) Tin ja 
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Cases (KllTS") — F p , a 24 jear old «lute married hou«enif« was a Imitted to New 
\ork Po't Graduate Hospital on June 16, 19l" She had known h'gh blood pressure was 
present for four years In February, 1917, the patient suffered a stroke from which <-I e 
recovercl in two week*, leaiing no residual weakness On admission the blood pressure in 
the arms was 23o/13o and 0/0 in the leg* Oseillometric examination in the left calf was 
0 2/100 ‘'he was opcT'i'ed upon on June 21, 1947, th« «t«no««d segment of aorta wag re 
sected and an end to en 1 anastomo-is earned out (i ig 6, A and JJ) A lumeu approximately 
]o mm m diameter was fashioned and the procedure was considerably easier than in Ca'e 2 
because there were 2 5 em of oomial aorta proximal to tie narrowed Eone but distal to the 
left subcluian artery There was a persistent tachycardia of 140 to 150 for tie first fito 
days postoperatively but from tl en on the patient ma le an uncxentful recoierr 



F>E Tuft chart ot tl e pta and |Kfttopcratite Wood prea urea The occillometne exam 
matia,, „ ,1 „ eaU ■.m 0 2/100 3 S/llO ,t „eath., aad 6 0/100 at four 

moatha po-tejetaluelj rj.a„e» „ , 1 . i,„ ,i,„, p„epe,at.x,l, 
opmt.oa Thu pat.eat ^ja.aed I„l, „„ ^ 

asymptomatic 

lit ixaj ot 0011111101, t llio Mloni,,, toots sooiii osislilisliotl ( 1 ) Iloifinstom 
t™ "" ™ outopsiod losos ot oointlnliim ot llio sorts onil 

lomil tl™ 05 a Bisnir l,te «»s sliortmioil (otcn„.c ,„.o at clostli T, tears) 




ATITERIAL AND VENOUS HYPERTENSIVE STATES BENEFITED 
BY SURGICAL INTERVENTION 
Jehe AV Loro, Jr , HI D , New York, N Y 

D uring the past ten years three sui^ieal techniques haie been developeJ 
^'hicli influence fa\oiaHj a group o£ circulatory states exhibiting hjper 
tension ns their oiitstanding feature Let us consider them m the order of the 
condition influenced most suteessfull^ by opeiatise mien cntion 

In 15-15 Cmioonl and Nyfin’ and Gross and Ilufnagel* reporfei] indc 
pendcntl^ the resection of the sfenosed segment of the aorta with end to end 
anastomosis for relief of hjpertension in the upper Inlf of the liodj of patients 
suffering from coarctation of the aorta Recently Gross* reported some twentr 
three patients operated upon, with successful amstomosis accomplished in scsen 
teen Onlj two of the seventeen patients die<I We* hasc openfed upon three 
patients with coarctation of the aorta Their ease reports follow 


CISE RETORTS 

Case 1 — Iti & colored hoi, 12 years of age it was ioipo«*iI>le to oeconipJi'U a re««i’ticn 
of (h« ftcaotio ares of the aorta beeaose i( arose lain edistWe hejond tie left eomnion 
cirotid nricr} Thirc was no left subrlaTian artery The raj of Ihe left third lotereoetal 
artery wns nns«tom -lOtl to tho si )o of the eornmoD carotid arterj but the ansxtomotis opening 
>TBS swsU nnl somrnhst nagulaled The posioperatire ongiocarliograu elowel no ciilence 
of funetiuu (h ig 1) Tl e pntieot showed do change one nay or t1 c other id tl e postuperano 
follow up of SIX monthe 

0*sr 2 (K lf)233) — M C, a 27 year old while womns wai ndniitted to the New YotV 
1 o*f On liiflto llo^pitsl on April 21, 1047 SI e was refetrcl by the phjeicnns who tnn le the 
diagaoiis nnl ndii-<el aurgical inlenentioo For two and one half years tlo patient lal 
known high Hoot pte«surs was present and tar several montla prior to operation it hnl 
fluctuated between 270/110 and 330/16/1 Tlie patient was completely aejmptnumtic Prc 
operotiTe angioenrJiogrnn] at tie Nerr loH, Hospital <ihonei a provinuU slump of nnrta 
1 0 era beyond tho left sul lavian artery (Fig 2) Also the tt i knen of the left rentride 
was 1 S cm , 0 S cm hciond the normal limit On April 2ti tho stenn«ed segment 0 ( a rta 
nn4 rcsectcl and enltoend anastomosis camod out with OOVOO Dcknatcl silk (fig 3 f 
P and C) A lumen 8 raid in diameter was fashioned Tlo po«toperatire coninlccen o was 
uneTentful an 1 tho paticot was discharged oo the twenty tint day 

>ig 4 js a eliart of the palieot s preoperativo and postopcratire blood pre«uro Icrr1< 
It is of Interest that a relntirely Dormal blmd pressure is the arras was nttaineil only four 
months after opention Preoperatirely no pul atwo eoul 1 be felt in the nblom niil aorta 
or in the feet eltl ough a blood pressuro of 130/l(k> was obtainable with the atethns<-ope placed 
in ll o popliteal spaec. Tl e posttremtiTo Mood prt?ssuro in \bo lega nreragel Itb 
rood pulsations were present in the abdominal aorta and in tho feet Preiporatnety os 
e^dlonietrio esaraination was 20 in the calf at SO mm of mcrenrr whena, on the eleventh 
. ' • ’ leroenigen i,rarn8 showed 

, . • ’■ t nnl /! Tlo IS 

• 1 1 regs II full etrenglh 


SoO 
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CvSE 3 (Kll"87) —I P, a 24 jearold white married hou'eaife, wa« admitted to ^e^T 
loik Post Graduate Hospital ou June IG, 1947 She hul known high blood pressure was 
present for four jears la Februarj 194*, the patient «ufferel a stroke from which flic 
recovered in two weeks, leaving no residual weakness Oa admission the blool pressure in 
the arms was 23o/13o anl 0/0 in tie legs Oscillomctrjc examination m the left calf was 
0 2/100 ‘•he was operated upon on June 24, 491', the steno«ed segment of aorta was re 
sected and an end to end anastomosis earned out (I ig 6 -1 nnd !•) V. lumen approximately 
15 mm. in diameter was fashioned and the procedure wa# eonsiderably easier than in Ca«e J 
because tl ere were 2 5 cm of normal aorta proximal to fhe narrow ed rone but distal to tl e 
left sulcHvian artery There was a persistent tachycardia of 140 to 130 for tie lir=t five 
davs postoperatively but from tl en on the patient n ade a® uneventfu) reeorerj 



lig 7 IS a cha ' ' 
luatmns in the calf 
months postoperativ 

operation This patient regained full etrength one month after operation and hxs remained 
asvtnptomatic 

lit tiay of comiiioiil the follotvin? ftctx seem eslihlishod (1) Ilcifinstem 
Jiu 11 -^ tssopiates* ninljzi tl 104 Tulopsicd nsos of eoirct ition of tin. norti and 
onml t nt ns a group hfe was shorteneil (a«rage age at dcntli Ti tears) 
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and complications rcHted to tbc Jnpeitension occurred m 76 per cent of tlie 
patients, (2) tlie operation deserilicd b\ Crafoord and Njlm' and by Gross has 
prosed to be a long one, a\eni,?itiK in our hands sik and one halt hours The 
pioccduro hai been -well tokmted (3) if the ainstoinosis is satisfaclorj tic 
cireuHforj dv namics return fo noniial 



B t 


The M-cond •‘tiu fa\oraWi luflucund i>\ Mii->.icat uUerscution 

‘ \ IS the surpeon most 

'tlicctomj for 1' lief 
* IS bcin^ 111 ili/tsl 

],% mail' siiipt ms tiinmdout til ccuntrs 11 c iisults of „ij smiiU purs m il 
encs are ijuite similar to tin. lnt,cr sen« upurlcl iMtb Ilmtoii* Tweiitj 
pitKiits !n\«. Icin operitid uiwn and then. Ime Icon ilmo deaths Two of 
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these occurroil postopcratnelv some four hours anQ three (lajs irom a cOioBarj 
occlv\s\ou aod cerebral tluondjosjs, r«pecti%el} Neither ot these, patients should 
hft\e been operated upon as vaeli ouc’s h^TMjrtcnsue state was too far adianccd 
to iMthstaud the effects ol operation The first patient had cspenetieed a 
coronarj occUisioti tuo prior to operation and for one jcar had eshihited 
progressive cerebral damage exidonced hs diflicults m tlmiking and thieh slowed 
speech Autopsj reseated a fresh coronarj oecinsion and multiple areas of 
soltcnmg and scarring throughout the bram The second patn-iit suffered from 
malignant hjpcrtension and was in ewngestne heart fallute and mild uieniia 
on admission The e,\c grounds were t plus and the total count was 12 plus 



tic"’ haie rcccnti} reported on a set of rules whicJi are based on an analjsis of 
17) patients subjected to thoratolnnibar sjmpathectomi TJic definitions and 
rides are shown in Tables I and i| if it ^,ece possible lo applj them to the 
on^unal group of patients tbe momltts (m hospital and for the first six months 
out of liospital) would hate been redueed from 10 per cent to 2 5 per cent 
Old} twenti fne patients who withstood tlic operation and benefited would Inic 
iceii rejeetci e irmly behete that the rules outlined are mcrel} adjuncts 
?,r‘” . ■"""*'1 •» I'” » tor Rood 

jiulOTcm IMU of tbr^c liorpilol dctls ™„I,I haic been climmalca it the rules 
1 la been iloecloliea prior lo their rreopelaliri! studj onel anaijsu The tliird 
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IN ARMS 


A* 24 YR rCMALt - CSSCWTlM HY^IRTEHStQN 
PRE-OPERATIVE BLOOD Pmmt ^ FORiyr^g 
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SURTCRY 


TVBLl- I I)>FIMT1>NS 

I>pfinitioDi Wliich \i 1 in tJ e ‘'rtcctioB of Cb«<^ for T] nnrolumlar ‘‘jnii t] rft n y 


In ppnoral in nny pysUm 
CM- Nomnl 

1+ Slight Or mild elangc«i 
Molernte changes 
4+ Vdvanced or imrl>pd e) angi**! 
Cerebral 

0+ 1^0 pymptona or signi 


Eye- 

CV+ Normal 

1+ Arteriolar narroirirg 
2t- \bQ\o and after o'enous lurkiOB 
34 AboTe plus hemorrliegea and exudatea 
4+ Above plua papillelMun 
Cardiac 


44 Coronary oeclusion or eonse-iive heart fa I ire 
It anal 

0+ Normal 

Iv NoctMia bvjt roneenliftUon or note an! wea tlearai a pit tent or la re 

St- tTren rienraoee 40 to 7o per rei t toi reoirntioii 1 Ola to 1 n 3 
34 Urea elmrani'e le« than 40 per rent e onectitraie I* '8 tl in 1 015 nernial blon 1 lI cm 
Ktry 

4* rer«i«tcnt rleyatton of N P N to 4> i g or more acl B U \ to So n g or more 

death oectirrod one aear )rostoperot«\il\ iii a 43 m it old nonnn with imhcrnant 
hypeitcnsion She also would hate b<^n rej«cte<l heciuse liei total count eime 
to 11 IToweaei ‘.ho was ffnath lienefiled tor atv month? with relief from de 
sastatmff headaches which J id made het bedridden for one jeai and relief 
from Unidness due to papilledema ^hc 1 ad no senou? headaelio? poitopera 
tivel' and was able to re id almost to the time of death wl leh was in iinmia 
one jenr postopentively 

The remaining se\entecn pitients are due ami their conditions raiiRo from 
complete ciiies (in terms of the period followwl) to molci’ale or marked 
improiemtnt with the cseeptioii of one patif nt a 26 m »r old white liousowife 
who was uninipioscd at sesen nirntlis This patient wis snhjeotecl to our 

Table II I< ifs 

FuIm tVI cl \il in tiP S*I«tion of for TIonroIi ulwr Syn i-itli-cton i 
Contra ndteofionji to Tl omtviu nbar Sjmtoti tetoi^ 

(1) 14 Eenal 

(2) 4+ Card ac m «l ich roogest le heart fa lure iv unreruift ug or if oromrj 

occlus on will in 3 montls 

fS) 4*- Cerebral if coofo^on ex st» or if a »lroke irith a r weeks 


enUrgenent anl »1 gl t ECO rlanees 
t my enlarge oent an 1 mo Icrste ECd cl angc* 
rgement ant marWl FCC clmtiBe* 


bsllv ad 
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etteiisnc sjTnpatlicctom^ but should be included m Group 4 blood pressure 
results, she felt unimproved subjectnelj Table III slious the salient features 
of the t\\ entj eases Fig S shows the blood pressure data of a 24 } ear old white 
married college graduate Presence of hjpcrtcnsion Ind been known for four 
jtars but for the year prior to svmpithoctomj it Ind averaged 250/150 Tlie 
elcctroeirdiognm showed iiiarKcd left ventricular strain and the teleroentgeno 
gram revealed the transverse diameter of the heart to he !>' cm over tlie 


Table Itl 
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upper limits of nonnal The patient had a two sta?c cxtensi'e thoracolumbar 
sympathectomy (fiom the fourth thoracic through the second lumbar ganglia 
inclusive) and was fulh recoacml in two months She felt entirelj well and 
had a normal blood pressure The postoperatue electrocardiogram 'uid chest 
roentgenogram showed marked improiement 

It would seem that fhoracoJuiMhar sympathectonij is an operation which 
brings relief to nnnv patients with InpcrteiLsion IFoweicr, in tie too far 
advanced cases it usually fads The decision on whether or not it will ever 
effect so called permanent * cures must await the passage of another twenti 
years 'We belie\e that the erteiianc sympitliectomy (fiom the third or fourth 
thoracic through the second or third lumhir vertebrae) should le le^c^ved 
for milder cases m the vounger age group and the ela-ssicil Smithwick s'Tnpathec 
tomy (eighth or iiintli thoracic through second or third lumbar ganglia) should 
he used m jatients with more advaiiceil stages of hyT>erfension and in older 
patients ” 

The third liypcrfensne state favorabh inllucnci-d bv surgical intervention 
IS portal hvpertcnsioD This condition may le due to an jntraliepatie block 
(cirrhosis of the liver) or to m extrabepatic Work (Banti s syndrome) due to 
thrombosis of the portal vein or the splenic vein or to cnvernomatoustransfoniia 
tion of the portal vein The two chief aymptoms bv which port'll hypertension 
miy bo manifested are liemonhage from esophaged varices anl ascites The 
latter is usually due to )ij poallmmmemia hut ascites which persists after pro 
longed liver therapy tniy Iw »hie to portsl livpirlension The first successful 
operation for tins condition wss developed hy Blakemore and his us ociates” 
in 1943 Eecently Blikemoro’* reported forty patients opentetl upon for portal 
hypertension inth only five deaths I inton** reported a senes of fifteen cases 
with five deaths sll m patients sufTonng from cirrhosis of the liver Linton hsl 
much greater success w ith patients of the Bsiiti tv pe Follow up in both senes 
has sliown a number of patients whose hcmorrliuges have cease 1 or have been 
greatlr diminished m frcqiiencv and m volume Also ascites has usually been 
erndieated postoperatively I iver fimction on the other hand his i ot been 
significantly altered 

I have earned out anasli>ino<ns between the portal system and cwul ■svstcni 
in SIX patients In three an auasfomovK was made between the end of the portal 
vein and the side of the inferior vena cava bv ntesus of n vitalbum tube One 
of these patients died in the hospital on the eleventh postopciative day of an 
adynamic duodenal ileus due to a small infected retroduodenal hematoma It is 
believed that if the anastomosis Lad been performed hy end to side suture av 
advocated hy Bisloc! “ ” and WeJefc'* that this patient would haie 

survnved ^ severe J emoirbage ocenrred from a small bnnch of the inferioi 
vena cava when tlie lower BJahemore Cramp damp was J eing applied This 
hemorrhage was difficult to control led to temporary shock and prolonged 
the operation one hour In the suture metlod only tie antcnor part of the 
cava IS obstructed and not nearly as wide a posterior clisseetion is necessary 
At autopsy the anastomoses was patent The palient ho I a typical portal 

hosis- The second patient who died in the hospital was also suffering from 
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portal cirrhosis and died from cholemia on the fonrtmitli postoperatue aa\ 
after gcttuifr along fairlj- ^cll for ten da\s Again failure may hate been due 
to the extreme measures necessarj to obtain a sufficient length of portal vem or 
the Mtallium tube anastomosis 

Tlie third patient mss a 48 acar old ailiitc man who had portal cirrhosis and 
also a marhed impairment of renal function bilatcralh Tlie two hour phenol 
sulfonphlhalem test showed onlj 15 per cent excretion and the urea clearance 
was 45 per cent of normal IntraTcnmis pjclogmm slowed poor function 
bilatcrallj The patient withstood the portaeasal anastomosis hj means of the 
iitalimm tube aerj well and did not develop ascites after two paracenteses 
performed during the third and fonrlh postoperative vreeks He developed 
anasarca five months po-.toperativeI\ and died eight months after operation in 
uremia Autopsj showed the anastomosis between the end of the portal vcm and 
the side of the inferior vena cava to be entirelj patent 

Of the three patients* vvho had splenorenal anastomosis one improxcd 
greatlj one died five months postoperativclj and the tliird was in fair condi 
tion SIX weeks postoperativeh It is of great interest that in this small scries of 
three cases there wore double renal veins in two of them In the second case 
the two renal veins were so small (appoximateh 5 mm each m diameter) that an 
end to end anastomosis I ttween the largo splenic vein (15 mm ) was difficult and 
proved at antopsv to have tlirombosed Tins man had an obvious cirrliosis of 
the liver at operation but at autopsj five montlis poslopeiativclj ui addition 
to the cirriio&is the portal vein was found to lie tliromliosed It was concluded 
that ho represented a late stage of the Banli sMidrome with a significant degree 
of cirrliosis of the liver 

In the two living patients with splenorenal eonlilions the operative 
diagnoses were portal cirrhosis although in the most recent one the preoperativc 
diagnosis was llanti s svndromc At operation the verj liigh pressure of 540 
mm of water was measured m a branch of the left gastroepiploic vein and is 
tliorcfi re suggestive of a combineil intra and extrahei atic portal vein block 

1 rom the experience gaiiieil m Ibis small senes of patients suffering fnm 
portal hj I ertension the following suggestions arc made 


1 \ splenorenal anastomosis is prcfcrahlc to a port naval anastomosis he 

cause It (a) is caswr (b> safer (< ) <lo<^ not nocessanlv shunt all of the portal 
vein blood from ibc liver anvl (d) cbminates tic splmic nrJerj vvliith carries 
appn Min itih 12 > to 30 per cent of the blood which ordinanlj must pass Ihrou-rh 
the liver ’ 

3 The anastomosis is l)est done bj an end to side suture between the end of 
the splenic vein mill the side of tlie left renal vein because (a) Tolins has 
shown this tv pc of anastomosis remains ojen cspenmentalh more freqiienllv 
than the end to end suture and the end to end vitalliiim tube technique (b) tbe 
left kidncj IS not saenfieed (c) less length of vein is re(|uired wbm the suture 
mctho<l is emphned than in the vitallium Hil»c technique 


•1 i^prform#*!] Ihf 
William V Mck I caia 
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SURCFRT 


3 TJcsuUs will impio\c and mortalitj hiU lie loweied a‘< the 'selection o£ 
cases IS hotter delineated and as greater operatne expenenee is gained 


WMli SRV 

Three fj^n-s of attettul and scnoiw Jniicffenstip stafes are non henefited 
to some dcgicc I15 surgical mtcrsention 

1 Coarctation of the amla nia> be compldclj relieved b> lestction o£ the 
stenotic aiea and end to end anastomosis of the aorta 

2 Essential and malignant arterial hj-pertensi'C cases wiU to a snmificant 
degree be fa\orahli alured In thoracolnmlinr sjmpatlicctom} 

3 Portal hjpertinsion mas lie partially leheied W'lth impro\cnient m a fair 
peiecntagc of cases by an anastomosis between the portal sjstem and caial 
sjstem of veins 
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THL Tll<5lv OF SURGHl'i HP \RT DISF \SI 
DowldH Morrison MD, West Hartford Conn 
(From l>ie Dcportmetit of Surpcrj of The \t>o Tori ttotpilal and CorneU Unnerstty 
3fe^ieal Coneife} 

T UF ptoWem of heirt tWavo m surgical patients k one of ever mcreasinp: 

interest and importance Oiu population is I»eeomiii„' older as each decade 
passes and consequent!} the incidence of artciiosclerotic lieirt disease is on the 
increase At the same time these older iKople hecoiiic inoie susceptible to the 
\ariQus diseases requiring suntical treatment sucli as cancer prostatism and 
the complieatioiis of pei tic ulcer In a similar fashion tie improsed treat 
ment of rheumatic fcier and sspliilis has brought nl out a higlicr siirMial rate 
111 these diseases winch a^'ain exposes increasin« numbers of people to the 
neccssit} of surgical treatment in the presenes of their ahcadi damaged hearts 
It seems pertinent tlien to cxamim our experience with heart disease m 
the suigical patient ^vith the idea of delciminmg tlie ojentne iisl m those 
cases and the \anous factors contnhuting to it 

Tins report is liased on the detailed anaUsis of a ^rmvp of -I'S mpatienls 
with heart disease who were subjected to 701 openiions tumj using our total 
experience in this field during the ten)ear peiiod lOll to 1943 Patients 
with minor proceduies performed m the outpatient dcpiiiment woio excluded 
from tliLS studs No selection was exeicistd except that certain eases in which 
the diagnosis of heart disease wasequnocnl were evludid Thrio ctiologic tjpes 
of heart disease aie eonsideied nnmelj iheumatic attirio seleiotie andsiph 
ihtic and each of these is fmthei considirosl utid<r its rcxpcctuc anatomic 
phisiologic and functional aspects The Crtltna for Hr C/nssijfrnfWH and 
Diagnosis of Heart Diseofe, publidied hi The New Tork Tul creulosis and 
Health Association (Heart Committee) and ipproicd h\ the \mencan Heart 
\ssocnfion has been used as a basic guide 

The medical litcratarc lor the past twentx scats docs not abound with 
studies of this subject' ” and none of them has pursued a uniform set of 
standards for *' the oasis of heart disease whicli 

thej include irge enough numl cr of eases in 

anj one sene* well Known The onU hope of 

proMding conclusions which approach the truth probably lies m combining 
the exporionco of soienl hospitals and this is a faint hope indeed if uniform 
Stan lards arc not adhereil to It is to be Iiopcd tint others mtcrcstol m this 
subject nn\ appioic this set of standards and assemble their experience m a 
similir wax thus proxidiiig the xerj essence of statistical accuncj which is 
numbers’ No claim of statistical inlallibililx is made for manx percentage 
figures m this stu lx The standard cnor of the difTcroiicc is more than one 
half the actual difference m most lastaiices It is hoj <1 Unt the a Hition of 
more cases from this or other institutions will ult, matrix strengthen the 
significance of all these figures 



'■>00 


3 Ktsiilts will jinpro\D and moitalit^ will Lc lowpred as tie select on of 
COSOS IS letter delineated and as preotcr opcmtnt expenenee is sained 


SUMM \»\ 

Three topes < f nrtciial oiid xenotu h>pcr(eiisioc states ore now benefited 
to some degree ho surgicol rntcrocntion 

1 Coirctation of the aorta maj bo complctelv reliesed bs resection of tin- 
stenotic area rnd end to end anastuinosix of the aorta 

2 Essentnl nnd nnli^iianl arterial hjpertensne cases will to a 
degree be faroroblj altcrid In thoracolumbar ssmi afhccfomi 

3 Portol hjpLrtension maj bepartnllj relics ed with imi roiement in a fair 
percentnge of cases bj an anostomnsis between the portal Mstem and eaial 
s\stem of scins 
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Table II 


Iktllence or Carduc Flnction, Aoe *^DOPEI^ATI^o Tis(E ON THE Sl-bgical 
'‘RISE Rate" in I'vtients WitK rHEC«ATic Heart Disease 


No compliCBtiODs 
Complications 
Died 


I MEAN rtiNCnONAL | MEAN ACF 
I CLASSinCATIOV | (VR ) 



E\V OPERATING 
time (MIN ) 

TO 

93 

63 


3Itan Funetional /ffoOoa 

ClTss 1 Patients witli earline «lisea<=c and no limitation of pfipiKnl oelmts orditi-\T> 
vsicnl ncPTitv dws not enviic di'ieorafort . , » . ^ ^ 

C3a«s II rstienfs nifli eardtic disease and /Ii-/*! Imitation of actmty t/iev 

e comfortable at rest I ut on ordinarj pliT«ioa| exertion experience discomfort m the form 


e\en at rest 


ndditioH "7 per cent of the niortihtj croup were patients from Class III or 
na«s l\ wiulc oiUj G3 per cent of flio imcomplicsted group uore from 
Class III There \\cre no pntienis in Chss IT who surMterl operation snth 
out complication Tins is cMdence of the imporlmce of classifMnft this ttTic 
of Iieiit flisea«c on \ fimctionaf l>isis As wiH tie seen later the mortality rate 
m other tjpes of lieart disenv* lesrs no such consistent relation to the func 
tioinl classificntion 

Concerning age, refeienee to Table 11 will support the Tiot\ that the older 
rheumatic patients present an mereased ri'k for surcerj In the mortalitj and 
eomplicstion groups there were onh tiro pitn nfs under 33 3 cars of igo Those 
«ho died Mere all over 33 seirs 

It Ins 1 ceil reiiealedh said and written tint rapulits m the performance 
of the surjneat prooedure is of the utmost importance in the trestment of 
NurciCTl jntients with heart disease Tint any relationship exists between 
speed in opNtatuig an^l good results cannot. l»e shown m this senes (Table II) 
If anj thing it would 'icm that one should be e\cn more meticulous m dealing 
with canine patients The anesthesiologist who can Administer high concentra 
tions of oxrgen and men bmfhe for the patient if necessarj is %ery well 
equipped to handle faltering hearts That i rapid and c^sJ conialosecncc is the 
important factor i-, borne mit Iw tht fact that the niortslity of surgery on 
cardne patients rareh oeeurs in the operating 1 00 m Sudden death associated 
with surgers is much more common among noncardiac pitients than it is among 
those with a cardiac complication 

There were 19 patients (23 operations) with auricular fibrillation in the 
rheumatic group Of thr«;e 4 died and 4 had postoperatuc cardiorespirators 
compUeations (Table III) hrorn another aspect auricular fihnllatmn was 
present m 57 per cent of the mortality group m o7 per cent of the compbea 
tion group and m 8 per cent of the uiieomplicalcd group The iw^rea-svd risV. 
of surge n in patients with fihnlhting rheumatic hearts is obi ions and the in 
Jrroiico oE <lclnin„. elector Miw> in.l ottcmptinK restore a normal smvis 
rhjtlini IS cqualh clear 
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nilEUMATIC Iir\RT DISEASE 

TJic icqiiircmcnls for inclusion in the rheumatic heart disease group of cases 
arc those iceoinmendcd b> the Amenc'in Heart Association (1) a historj 
of am of the imnift stations of rhciimitic fever (polyarthritis chorea muscle 
or joint poms suliciitinooiis nwlules) ind (2) evndcnec of a characteristic 
stiuctui il lision of ttu licirt (cuditis cardne vnlvuHr disease adherent pen 
cirdmni) 

There nere 150 piticnts nnswennpr these icquiremcnts and they weic sub 
jcetid to 189 operations Theie v?ere 7 deaths m the immediate postoperatne 
period fi moitolitv of 1 7 pci cent • In addition there vicrc 7 eirdiorespiratory 
compile itions a latc of 3 7 per cent These eompheatinns arc potential mortal! 
ties and should he calcuHicil ns a definite part of the opcntiie risk For this 
Jenson the term ‘risk rate ' has been used in this iioik and Js simply the sum 
of tlie mort dit\ nnd eomplicnlion rotes (Table I) 


Tipir I 'RI5 .KRaT£’ IV rATICMS VtiTI! nE«T PISE-VSB 



1 RHEOU vne 1 

APterio 
screcOTic i 

i STTailJTIC 1 

TOT VI 

Numl er of patieotB 



1 ' 

478 

Numlcr of oficrations 

1 V1 


"7 







SroTfRlit}' rate 


U 6''< 

n 1^6 


Numlicr of compt citnnv 


51 

1 


CoTopl cation rite 

a-ct 

4J"/- 



R ok rate 


1*1 

2 ’ % 



A comparison of the mortalilyr rates in certain gioiips of operations on 
potitnti Mith heart disease with oni geiitral mortality for the sime type of case 
is of interest In this senes of patients vrilh rheumatic heart disease there vreie 
18 thy roideetomies for tovie goiter nnd 6 for iioatoxic goitei One death occurred 
(in a patient with uontoxic goiter) from atelectasis a mortality rate of 4 2 per 
cent Our general mortality foi thyroidectomy is 1 4 per cent There were 
16 appendectomies for acute ippcndicitis 16 for chronic appendicitis and 1 
appendectomy with drainage for acute append citis V7ith perforation Two 
deaths occurred in this group One patient had chronic appendicitis and died 
suddenly of unluiow n cause Thn other had scute apj; cndicitis w ith pirf oration 
and died on the fltth postopcratiec day of heart failure This was a moi 
talitv of C 1 per cent Our general mortality is 0 9 per cent among all cases of 
appendicitis Of the other common operations there were 10 cholecystectomies 
14 herniopla-stiLS and IG operations for hemorrhoids and fistulas in auo all 
without a death 

The thought has been repeatedly expressed that the heart that is able to 
earrv out its function in everyday life will add no risk to any surgery which 
be contemplated In the iheumatic group this aphorism is true, for the 
meL functional dnssification (see Table 11) was significantly higher in the 
mortality group thin it was m the complicated and uncomplicated group In 

Bumber of it 19 considered that he *ubm t» to n new risk e»cli time 
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attacks, abnornjal djspncn, orthopnea, etc) without a historj of rheumatic 
fever, sjphilis, or thyroid disease, and sopported hj at least one characteristic 
clinical finding (for example canine cniantement shown by x raj examiintion, 
electrocardiographic changes, or congestive heart failure Post mortem eiulcnec 
of coronary sclerosis, definite clecttocaTdiographic findings (for example, 
inverted T waves, diphasic T waves, or auricular fibrillation or flutter and heart 
block m the absence of otlior etiologic possibilities) have been accepted as proof 
of the disease without rcf\iurmg anj sjmptoms People with sj-mptoms of 
heart disease and no other more specific findings of cardiac arteriosclerosis 
were not included 

Three hundred eleven patients were found to answer these retiuirements 
and thej were subjected to 485 operations There were 72 deaths and 21 post 
operative eardiorespiratorv complications for rates of 14 8 per cent and 4 3 
per cent respcctnelj (Table 1) Of these arteriosclerotic patients, 19 per 
cent failed to survive opciation without complication 


Table IV Cojip\ri«os or GE^tK.vt Mortautt Rates With StoBTvutv Rates i\ 
ARTtRioscifRonc Heart Disease 
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Cirdiae ciilai^ejiipnt ivas present m 75 patients ulio tiere siibjocfetl to 108 
operations There were 7 (leiths a rate of C5 per cent and 6 complications 
1 ntc of C per cent (Talile HI) From another point of Mew cardiac en 
larftoment was present in 100 pci cent of the morlalita group in S6 per cent 
of the group wntli coniplieations and iii onlj 54 per tent of uncomplicated 
cases Tt CSC data suggest that an eulai^ed heart roav iiicrcxsc the nsk of 
surgerj in rheumatic lieart disease although it is not a** strikin'' a factor as 
auricular fibnllntion 

Mitral stenosis was diagnosed m 108 patients who underwent 147 opera 
tioiis There were 7 deaths and 6 comptieations rates of 4 8 per cent and 4 I 
per cent respcetuclj (Tihle HI) Mitral stenosis was present m 150 per cent 
of the mortality group in 86 per cent of the complication gioiip and m 71 ler 
cent of the uneomplieaUd group llcic again is a factor which appears to 
increase the opentut risk albeit to a lessor extent than those prcmu-sly 
recorded 

The coinlinccl presence of auiicular fibrillation enlarged heait and niitnl 
stenosLs ptodiiccs a risk rate which is not the sum of the rates for each factor 
but rather a reflection of tl c rate of the most imj ortant one that is auncidaT 
fibrillation Tin. same thing can Iw said for the conil ination of enlarged heart 
and mitral stenosis (Table HI) 

Conconiing the combined presence of aortic and initial lesions there seems 
to le no significant increase m the iisk rale There were 37 such cases (41 
operations) with 2 deaths anl 1 complication for rates of 49 per cent and 24 
percent rcspectnelj (Table III) 


Tab e III Inflcesce or Xarioli. Finups s tup Bisk or rcery is Pvt sst& With 
M fEl fATTO 1ft S*r P(Sf tst 



m (“) 

VlR Ctn.%R OARIII 0 
riBKlLH f rVLAseC 

TION 1 veKT 

(4) 

(3) ] couaiM 

wmnr rt v or 

STFVOSIh 1 I •> S. X 

(5) 

COjtBISA 

“ft 3 

(6) 

AORTIC 

MlTSAt 

Isumher of operation" 

ins 

lir “0 

9S 



■i 7 

7 1 


2 


isio rs'i, 

4 S% '‘orj 


40 

ISun ber of con pi CAf ons 


6 4 

5 

1 



* \% "OTi 

5 1% 


I rate 


69'^r 40''r 


7 3y 


To summan^e the usk of snidery appears to bo enhanced in rhcuraafie 
] aticnts bj auricular fibrillation cardiac enlargement mitral stenosis age and 
a lii"h functional classification No relationship to risk could be demonstrated 
for operating time or the combined i lescncc of aortie and mitra! lesions 

ABTEBlOsCirafrriC HEAHt HISEISe 

For inclusion m this group of eases jt has been required that the 
cut piescnt signs or symptoms of cardiac abnormality (for example cn 
d heart previous episode of failure previous coronary ocdasion anginal 



MORRISON RISK 01- «URGER\ IN HEiRT mSEA<?F >Cl 

group Thnt it is not a fictor can be seen fiom Table ^ II The percentage 
of patients m nhieh Inportension ms reconlwl is about the sime m the three 
groups • 


Tabll t II IsriuENCE or IlypERTENSioN ON TUr BtSK or StRCERT IN Patients ttiTii 
ARTtMOSCLEBOTIC HEART DISEASE 


OOMPEICATION8 


tn« COSIPUCATEP CASES 


I M.MBEK or I 


I KTJIIBFR OP 


In an effort to find some dinger line of renal function for pitients Mitli 
artenoselerolie heart diseise \anous combinations of the blood urea nitrogen 
phenolsulfonphtlnlein and albumin excretion rates isere tested igainst these 
311 patients The comhimtioa showing the greatest difference between the 
mortihtA group and the uiieoniplieited cases \'as a Mood urei nitrogen of 20 
or more or i j henolsulfonphtbilcm of 50 or less or albumiinirn of 2+ or 
more This (ritenon of renal function was iiiswered by 45 per cent of the 
deaths 26 per cent of the oompluitions and onh 11 per cent of the uneompli 
cated cases Stated m another was 41 per cent of the deiths and complications 
had one or more of thesi. c\idcnoes of t>oor renal function as agaiiM 11 per cent 
for the uncomplicated grouji 

In. sumniarv patients with atlcnosclcrotic heart sliscase show a tnortaUts 
rate four times that of rheumatic heart disease In this disease the heart winch 
IS doing a salisfaeton doi to-daj job cannot be depended upon to withstand 
surgerj \bnonaahtios of rlnthm and poor kilner function appear to enhance 
the surgical rish No dofimteh increased risk conld be demonstrated for patients 
with cardiac enlargement heart Mock previous coronarj oeclusion angina pcc 
toriA or Inpcrlensian No rrlationsliip could be established between the risk of 
surger\ and the patient s age or the time consumed in performing the suigical 
procedure 

sythilitic iieurt iiisease 


(Hit exi>cTHU«c in tlie fcWTgwal treatment of patients with syphilitic heart 
lUvc >.sQ luis been, n«v Uwuted ThAtre nw 1 " patwnta 'f>\vo tad 21 operations 
Ml of these eveept 2 had a 4 pins \\ as-semann reaction and a widened aorta 
confirmed b\ a raj examination Of these 2 one Iiad a 4 plus assormann reac 
lion but no nenlgenogram was taken Ilowcscr sxpluUuc aortitis was proxed 
at post mortem examination The other had n negatne M assormann reaction 
but did base a wide aorta on x n\ examination plus tabes dotxahs and a neuro 
Rcnio I ladder Nearh all of the patients in this group had other signs of syph 
ilitic heirt disease 


There were 3 deaths and 3 cardiorespiralon conplications for identical 
mortnlitv and complication rates of 11 1 per cent 

rme-l for the rellrC 


SURGI3CT 
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to present nnj increase tl risk foi surpcry, uhercas patients with rheumatic heart 
disease in the cildei age groups arc definitely poorer risks Table V shows only 
one siinilanti to Table II, tint is, no relationship between operating time and 
the results of Mirgerj could be demonstritcd 

vtniong the artciioseJerotie group there kvic G2 patient'; with auntular 
fibrillation, 6 with auricular flutter, and 1 with nodil rhythm These patients 
piesentcd the Iiighcst niortilitj and complication rates, os shown in Table \I 


Table M iNrLLENCE or \amoi8 Fvctobs os tub Risk or Scbpeky rv Patients ttiTU 
AnTEniosciEMinc IIeabt Hisease 
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BUTTIIil 

CABOUC 
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BLOCK 

( PBETIOCS 
eORoNUiv 

1 OCCLLSIOV 
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ANCINA 

A umber of operations 

87 




ss 
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s 

Mortality rate 





8 6^4 

Number of eomplicationa 





1 

Comphcation rate 





1 '< 1 , 

Iii«k rate 

58 8% 

lOSCJ 

SOr?, 

10 set, 



Cardiac enlargement was pnsont m 190 patients who had 315 operations 
The majority of these patients had this diagnosis confirmed bj x raj e'camina 
tion The mortalitj and complication rales are shown in Tabic VI 

There were fij patienW with heart block in this scries of arteriosclerotic 
heart disease and they included the following saneties left bundle branch 
block (discordant) C left bundle brancli block (concordant) C right ventric 
ular block, 21 , Intravetitneuhr block 11 , Mt intrawentricular block, 2 bundle 
branch block (undo S was e) 3, incomplete block (PII/0 2S 039), 2 bundle 
brancli block, 1,21 block, 1 prolongol P R interval, 10 prolonged Q-R-S 

The mortality and complication rates are shoavn in Table VI 

Definite historical or post mortem CMdence of a previous coionary occlusion 
was obtained in 25 patients who were subjected to 37 operations Thiee deaths 
occurred in this group a rale of 8 1 per cent One patient died of a second 
coronary occlusion one of heart failure and pncnmonia and one after a pro 
longed period of fcNcr and tachycardia without adequate explanation The 
single complication was a coronary occlusion which the patient sunited (Table 
VI) 

A histoia of angina of efiort was ebcited in 41 patients who underwent 
58 operations There weie 5 mortalities a rate of 8 6 per cent One patient 
had an episode of heart failure after the first operation and finally died of 
uremia after a second operation Heart failure and pulmonary infarction ae 
counted for the death of 2 patients and 2 others had fresh coronary occlusions, 
^firmed at autopsy The single patient with a complication in this group 
^ered a po'm™"'!' mt"'"™ 

If elevation of the blood pressure was a factor increasing the risk of 
one would espect that hypertension would be present to a greater 
the mortality and complication groups than in the uncomplicated 
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group That it is not a factor can lie seen fiom Table VII The percentage 
of patients m which hipertension was worded is about the same m the three 
groups • 


TASLr "N H Isfcnrscr or HirERtEssiON o'- the Hise op Slrcere is Patievts With 
AKTERIOSC lMOrrc llE'RT DISEASE 



In an effort to find some danger line of renal function for pitienf-s with 
arteriosclerotic heart disease \anons cotnbnntions of the blood urea nitrogen, 
phenolsulfnnphthalem and albnmm excretion rates "ere tested against these 
311 patients The combination showing the greatest difference between the 
mortalit} group and the uncomplicated cases was a blood urea mtrogen of 20 
or wore or a phenolsnlfonplitlnlem of 50 or less or albummuria of 2+ or 
more This criterion of renal function nas answered bj 45 per cent of the 
deaths, 20 per cent of the complications and onH 11 per cent of the unoomplt 
cated csses Stated in another wa^, 41 per cent of the deaths and complications 
had one or more of thosi esidenecs of poor reniil function as against 11 per cent 
for the uneompliontcd group 

In sunimars patients with arionosclerotic heart disoise show a mortaliti 
rate four times that of rheurmtie heart disease In this disease the lieart which 
» doing ft satisfaetOTs das toda> job cannot be dependevl upon to withstand 
surgerj Abnorr nlitjos of rhstbiii and poor Jtjdnej- /wnefion appear to enhance 
the surgical nsh No d( finitcH increased risk could bo dcmoitstrated for patients 
wsth CiSnliae enlargement heart liloek preiious eorouam occlusion angina pec 
tons or hi periensicin No rehtionship could lie cstaMishcd between the risk of 
surgcri niul the patient s age or the lime consumed in performing the surgical 
proeodiirc 

SXlliniTlC ll6.Mrt Dl'-V-S'^E 

Our experience in tlie surgical treatment of patients with syphilitic heart 
eh'CAse has been sets limited Tbere were n patients who had 27 operations 
All of tiuse except 2 Ind a 4 pins AVassenmnn reaction and a widened aorta 
confirmed bi x nj examination Of those 2 one had a 4 plus IVassermann reac 
tion hut no roentgenogram was taken IToweicr, s\-philitic aortitis was proved 
at post mortem examination The other liad a negatiie Wassenmnn reaction, 
hut did haxe a wide aorta on "x raj cxamin-ition plus tabes dorsalis and a neuro 
genic bl idder Nesrh nil of the pitients in this group had other signs of syph 
ilitie heart iliscase 

There were 3 dntlis and 3 cirdiorespintorx eonplieations for i.lentiexl 
mortal ity and eompheation rates of 11 1 per cent 
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that the reported differences even if significmt, are small Iso eviOencelias been 
found m this senes to refute the general rule that the choice of the anesthetist 
IS more important thin the choice of the anesthetic agent 

Table X presents the causes of deaths and the tv pc of complications In 45 
per cent of the 82 deaths in this stndv there were post mortem cTammalions 


TvBiF \ Cvusts or DrvTHs AsiiNmrEOPCoMCiicATiovs \iiosr -178 Patients 'With 
injinr DisEvSi \\Ho Undepwfnt 701 Orrit-VTfONS 


BIIELMATIC j ABTFRIOSCLmOTIC I SVPIllLITIC IIC-VKT 
HEAFT PtSrVSt I BEVST PlSflSE I BINE-VSE 
Peaihs 


VtPl«^ta'i« t 

Ntvfoiic brain •>!r»c'f‘»s t 

1 iK'unioni'i 2 

UnVno'Tn I 

Heart lailurc J 

\rterial embolus 1 

Pram coatu«ion 
l*ulraotnrT etnlioluT 
f’oK'hral hcmflrrl npe 
ta«eular colhp«o 
renioaitis 
Dn^octioc anoiirr in 

PoronaTy 

I irer nwro''is 
P«rciaomato*i< 
tffraaulocj fit^is 
Thyioil cfK ' 

Mc«< nterii’ tliren 1 o«i« 

CittI o«>« 

Comf>ri«nfi(>R« 

Heurt failun 5 

1 ncutnonn 
PoroniM oi’clu« on 
turicuhf ra<hv<'sr I n 
Pulmonary fnil>olm 1 

V •wnlo.t sollvni* 

Xuncular fibrillition 

VrConsl ftnlolu* j 


14 

4 

23 


3 

1 

3 


CONCbbSION'J 

1 The risk of surgerj m rheumatic hesrt discnse is not ernt Wh’i » 


2 The risk of surjtrv m artenoNcloiotic heirt disease is considerahh 
prostcr snd seems to 1 k> ccnterwl in the ctiologic diagnosis It doi-N not appear 
to he significantly modified In the varrous anatomic, physiologie or functioml 
fsefo^ eNcept that disonlers of cirdnc rlivthm and poor renal function pro- 
duculhichcr risk nlo ’ in oiir cTpcricnec 

3 The risk of siirgcrv in svpliihtic lirnt disease einnot be necnrafplv deter 

that the risk is less than ,n artcriosclcrolic heart disease hut greater than m 

m“oi sorlm 'T' , »' “"S'";* “-l/or heart bWk a<I<h t» the 

ns\ ol snrsen m patients with aephihija heart diseate 
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SUBGEBT 


4 No sinfrle nne^tlietic ngent is definitely superior for patients with heirt 
disease Ifoweser it seems that locnl anesthesia should be used if feasible and 
spinal ancsthesn avoided if possible 
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i-soPincorASTuosTO^n i\ Tin. trkvtment of cardiospasm 

D\n C Giil Ml) \ndCii\blesG Ciiiid III MD Nfw \()Rk ^ 

(■from fJi? D?p(irfn fnJ of ’'argtry of Tht lorl JJosp Ml an I Cornell T nuersity 
Vf I eal Colleffel 

P ERIODICALIA during the past thirtj \cars dissitisfaction uith the non 
oi)trati\ e methods o! treating pitituts with cardiospism has found c\pre«;'^ion 
m the dcielopmuit of \arious suigieal meisuics directed toward relief of the 
constriction at the gastric eardia Lntil rccenth howescr none of these methods 
has ncei'cd ana sen enthusiastic jcceptioii doiihtlc's due to the high niortahta 
which was expected to follow anj operatuc procedure luvohmg open esophi,.ot 
oma fatal postoiiritne infuiions wtic too friquentl' tie rule Mith the 
development of chenu therapa it has become csidcnt that the esophagus can he 
attached surgicalla with far greater eonfidciicc than eser before I utthenworc 
as the operations for cancer of the esophagus and the pastric eardia hate been 
developed surgeons hate discovered that csopha'^al turgerj can b( undertaken 
with relative safetv and that this ore.aii per se is not the formidahle structure 
it was once considered For these two reasons therefore it might have been 
anticipated tliat the question of how to deal siirgiealh with patients with in 
tractnhlc cardiospasm would o.^am he brought into focus Because reported 
eises in which the pitient has Uen operated upon are relativelj rare and be 
cause the results olit lined in euht patients in this clinic liave been grotifving 
there Ins temod ample justification for reiKirting oven this rclativolv small 
series 

li mgn noiioipiiue obstruction of tic eviphigus at the gastric eardia is a 
flinicil svnlromt which was first rccogiiueil bj Willis m the seventpcntli 
ccntim ‘since its original discnption this disease onlitv is one to wliicli a 
liewaldcnug Miacls of terms has liecn applied and one in which no definite 
ctioh 1C 1,1 lit has as vet been d« fined In all probalulitj the ohstnulion is due 
to orgiiti futois v\huh are mlnnsic in the emlia ind to its aiitommic ner\o 
supph Mso It Slims certain that all tlit indisiduak with cardiospasm present 
'arcing digrccs «f cmotionil instalilils and that fr<i|ucrith their semptoirs 
iHjr nn ilm >st iliivct relationship to periods «*C stresN and tension 

\l(h< u 'h 1 t.n It itnni i f these patients can be earned dong nitli reason 
ahlo sm iss I s esplauiing to tlum the natim of their dilTicullv and hj means 
of icn.nl lilititiiui cMrs I in., elinie irosents a t.ninp of these individuals 
ni whom smli loiiM rvatnc measures fail These unfortunates as tlicv wander 
from doctor to do< tor over long peno Is of tune without oht lining anv j crmaiient 
iminmniint prugressnelv develop a tortuous elongatid and dilated esophagus 
Iiiialh tl c iNtrueti.m fails to respond more than teniporarih to anv form of 
ronserv alive tnatniuit It is tl».»sc patients who arc finalh considered subjects 
for direct oinrative intervention 

The various tvpcs of surgical pioecdiircs which have been adioeited have 
Ueii soc mpleteh nn 1 eompetentiv tenewell.v Ochsn. r and DcU ikov m their 
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4 No single nncstlioUc agent is dcfinitcl/ superior for pntients with heart 
dibtase IIo\'c\cr, it seems that local anesthesia should be used if feasible and 
spinal anesthesia avoided if possible 
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GIU. AND CHILP, m ESOPIlAGOOVSTROSTOMr AND CARDIOSPASM 0<-5 

In two of these nine operations the lower csophagns and gistnc cardia 
were approached tran<;abdomjnalI> , m fire the operation was performed tr^s 
thoracicalb , in one patient (Case 2 ) requiring a second operation the first 
was done througli the abdomen, while at the second, access to the area nas 
oliiavncd thcousli the clicst All nine operations were performed without a 
death and with onh one significant postoperative complication , tlic first patient 
in this senes deveropod an cmpjimi after tmnsthoracic esoplngogastrostomv 
I'ollowing suitable Ihoiaeotomy for dmmge, this girl improved rapidb and is 
now well save for a simll pleuwl fistula In view of the seriousness of this 
complication wlien it occurs, and the ease with which the esophageal ga->trie 



juiution was approacliod from hi low the ilnphragm m three instances, wo 
favor the tritisaWonviual approach In all of the patients m this senes chomo- 
tlierapv was cmplojcd m the enrlj posloperatne period The significant facts 
111 each of thiso eases in oulljncil in Table I Abbreviated case reports are 
pn. seated together with unretoiiclml rcprovluclions ot the pre and postopera 
tiic r<Kntgenograms 

CIS» REPORTS 


i isF 1 (N ^ II >o 3SS"OI) — 0 D, a SS}evrolJ mnrried nomnn was first seen at 
till, 1 o«pital in NepteniUr, IJIJ, approxioutlrly Iwo jcars after tl e on«et of iLe chief com 
plaint of difficuHj in sosIIoniDg \| tin lime rocnfspTiocraDis of the esophagus faitM to 
rtienl anv Jeflnilc ot«truelion or dilatation, but there was a supjjestion of constriction at 
tlo enrdinc orifieo of lie slomseh In pi agoseop} faitel to reveal any apparent organic 
Ftrii.tute hut a biop-‘> tshcii from tie loner thirl demonstmtp'l on microscopic exatmnatim 
a roiU degn-e ol bueoilahia rolloning the initial vi«it this patient attenled the general 
melical and p-\cliatric clinics nithoot iiairosement until Jun , 1117, about throe years later, 
or flso year, after the onset of ttee mplaul* \t tin, t.me e-ojl ag. grams resialed marled 
diHtatioa of Hus c-iph-vgus wilh consuwt.on »t tie earl.ao onfire ot the slomaeh. I -vc) >atr.c 
consultation early m the eour^ of the disease nelJed the impress, on that ‘Mhe t at.cnt e«;ms 
fjirlj 'veil adjustc-l ” 

'' aro It was felt tiat this |«tient bal »>ecw eppOTVonaVy Vo sKOS'i 

peal treatment She had not been subjected to instrumental 
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excellent re\ ie\r that Uierc is no need foi repetition here In seven cases m this 
'erus of eight, the ohstrnction at the {tastrie eirdia lias been overcome bj means 
of an eso2ihagognstroslom\ devised hj Grondnlil* as a modification of Her 
rovskj s’ oiis'inal piocedure In pnnuple this operation is entirely comparable 
to the rinncj‘ gastroduodenostom} which at one time ciijojed wide populariti 
as a cuic for pyloric obstruction In one patient (Case G) the gastric cardusvas 
generously incised m its longitudinal axis B\ closing this incision tiansversel) 
the constriction was corrected Figs 1 to 6 dcmnnstiatc diJgnmmaticallj 
these two types of opentnc procedure 
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anatat.on m anr form dor.Dg t\>e the «W«t«Uw management On J“« 

an e-orhicogastro-toniy «a<. performed t«n^horaeically The postopenfive cour e was 

compHeatea by the development of an emptema «^o...tal.rK drainage 

operatively, the patient was Mill well Nhe stated that she l.fld gnmo, ten rounds 

and was completely free of the mo«t sign.licant preoperitiio complaint, namely, that of 



detnoostratlDK excellent function 
«mp>ema clnus tract (1 reopen 


the esophaco 
live niros lost In 


nocturnal rcgurgilatiOD, ntiii'h nn» most di'lre^'iog in (hat He pillon was constantly soiled 
by foul esophag'nl content* It is of particnlir interest that even today nhen the patient is 
subjcctecl to emotional tcniion tho •ubjeetite Mniptoms reappear without, however, any of the 
preoperatire objertne jliefiomena sbcIi as toraiting and regurgitation I*o«toperatire s ray 
examination revealcl evccllent roTTivtion of llio defect at the gastric cardia without dilatation 
of the csopl agu* Tlie j n*«)ge of lariuia from the esophagus into the stomach was entirely 
free 

Case 2 iN ^ H No 34^77) — It 11, 19 year oil man was fir*t admitted to the 
ho«pital in Deecrafier, 1012, with a two year history of difficulty m swallowing The onset 
then was gradual but, once started progression w as unremitting so that on admission liquids 
constituted the only fotvj that the patient was able to take »y mouth He had lost thirty 
pounds in weight \ m evaunnatioa icrealM dilatation of the esorhvgns terminating in a 
smootb eoTiiml consmctioo > so]hagt>seopy was nctriliie saie for a tightly clo«ed guitne 
orifico which wa* rcalilr dilatcl to almt a 9 mm Jsck«on esojlngoscope During the 
course of the following iix tiu mbs this ^wticnt was matel con-ersalively without benefit 
Houpnage was emploiel without sustained improvement I’svchntric consultation jielde-l 
the following iminssion ■ The writer was unatle to work out aav definite psychogenic 
fsetors However, the patient appear* to I- one of the rather dull intellcctuaMcid 

who has diiplsved p*)cIioneutolie reactions 
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dilatation in any form dunng tljc course of the conservative mnnagement On Juno 20, 1947, 
an e<ophagoga«tro«fomy was performed tran«thomcieaUr Tlio postoperative course was 
complicated bj the deielopment of an empyema necessitating drainage Sue months post 
operatively, the patient was still well ^he stated that «he had gained tin pounds in weight 
and was completely free of tie most significant preoperative complunt, namely, that of 



distressing id that the pillow was constantly soiled 
subiectevl tl ’* r‘rt««»Hr interest that eien today when the patient is 

p-s,;: oCn p hZ.; : 'T 

examination tJoJ 1 r'>™'’niena wrb as lomitmg and regurgitation Postoperative x ray 
of the esopl ,Kus J eorreclion of the defect at the ga«tnc eardia without dilatation 

free ^ P^s'VKe of tnnnm from t!ie esophagus into the stomach was entirely 

ko p.uu. ?I,?° ft’’"’’”* '!■ 10 the 

■0-l.lulrf lb, Oblv iooa llir r ’ '■'“E'""™ ’O' """■'"■Hus <0 Ihol on „lmi,.,„n 
pounds in weicht * "* J*®*'™* *** *® •"'he by mouth He had lost thirty 

smooth eoni.al co„,r7 dilatation of the esophagus terminating in a 

office which was r.wuV'T 77*^ Eu*tr.e 

course of the following s.j m nth «•'' I hagoniope During the 

Uougmage wa, employ con*, rralnely without t-enefit 

Iho following impre,. on !.! »“-*•”“'» imirovement P.jchiatric consultation yielled 

factors. Ilowive I1 ” *■** unalle to work out nnj dilinite p-sehogenic 

ahoha, distlare,! o./i, appears lo be one of tho niher dull intellectual level 

1 aveu psichonenroiic re-ictions » 
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On June 11, 1913, an e‘>oplingoga'«tro«tomr lerfortnel Ihrougli an upper abdominal 
mci«ion The patient’s immediate po«loperati»e eonrw was uncTentful but he failed to obtain 
anj improrement in sjmptom® 

After approxunately serea months of mettccttial dilatation*, exploration nas asain 
done (February, lOJl), this time through the left -ide of tie thorax Upon ^xpooing the 
site of the prenous operative procedure, an area of con«trietion was found which had ap 
parently not been released at the initial operation Thu Isy 3u«t at the upper border of the 
previous anastomosis Again an e^ophagogastrosloniy was uadertaken, carefully includin„ 
the persistent area of stricture The immediate postoperative course was gratifjnng anl 
repealed o«ophagogronis rescaled a normal esophagus with excellent function at the cardiac 
end of the stecixch 

Four years after the operative procedure*, althoiigU t ray studies persistently failel 
to inlicnte any obstruction in the distal e*ophagu<, the patient intermittently complained of 
subMernal fullness on eatinc Partly las he vomited Thtough all of the treatment anl 
over a period of five jenrs, the patient’s weight remained constant, he has not regsincl 
the initial weight lo** of thirty pound* 

CAsr3 (> 1 H ^0 16<S’0)-~> r,a Sljexrold man wo« admitted to the hospital in 
April 1047, with a thirtj sear lii*tOfy of diffcultj in swallowing la June, 1041, x rai 
pwlates revealed marVed dilatation ef the esophagus with cardioepa*ni aiul evidence of a 
heeled duodenal ulcer Uuring the cour*e of the next ai* rear* he wns treated conservatively 
lut without bouginage lie fsileil to improve subjectively thougli he dil not lo«e weight 

On April 18 1917, an «soplrtgnga*trostom> wa* performtsl <raasabdo»vnall> Recau«c 
of the presence of a duodenal nicer both vagi nere diride<l The inmcdiate postopeniti e 
eour*o was unremarkable and postopemtive roentgenogram* revealed a definite decrease in the 
size of tlo esophagus and excellent function of the enrdiopla'ty The patient, hoiicver, failel 
to gam weight and although he still las numerous vague complaints such as "nrrvousnet* 
and "constipation,” those are no longer a<sorinlel with dv<phagia Furthermore, he state* 
that he is completely free of the ino*t signifioint preoperxtive rvinptom, that of nocturnal 
regurgitation which invanahlv nppearel upon Iving down. 

Cast 4 (V Y II hlo 509188) — F It , n St v»*t all woman, inij,ht be elinracteriaed n» 
one of <ho*o patient* wlo presents a “lifetime liistorj of one complaint or another The 
operations included an appendectomy, a hyvterectomy, an exploratory celiotomy without 
iignificwnt finding*, and a lepxir of an umbilical hernia For aome four jeava prior to 
admission ehe complained persistently of naueea anl vomiling In the first esoplingogrtims 
taken, in 1344, findings were negative BeguiuiDg m 1946, esophagogratns legnn to reveal 
ramble degrees of cwrdio'pxsm without AiHtaliou nf the e“ophagu* In 1947 esophngograms 
revcslcl carJiOfpssffl with esophaplt* E«opl ago*eopv at this time reveslel marked lo 
flxoimatory reaction nt the lower en I of the esophagus Thi* wn-s confirmed on micro«cor>ic 
exami'-'-* — c « » . . , ^ 


wifici • i. , tK,«iuinwii*e eoutsc was unremarkable nnl e«opKageal fluoroscopv 

has failed to rereal any evidence of olstmciion vdie i* aympfoni free 


Case 5 (\ A II No ferujo) — A a SSjearold womaa, was admitted to the 
lospitnl m January loi7, with a »,» jear hi*tory of iljephugia lolloning the initial ?vmp 
tom* elie wa* treated tiie.Iic»l]y and dilatation wa* carried out frequentlv T1 e ihspl aeia in 
cri-i.e,l eteal.ly I vca «li.le under treatPwnt ale begsa lo*mg weight and vomited after 
almost .verv mesl I’reopcrative > ra> picture* revealed a moderatelj dilatej esophagus 
terminating m a amooil cotiicsl mnMrictioa There was no filling of tie atomarh after two 


r was performcl translhoracicnllv 


On laiuarv S’!, 1917, an esn| bBgoga*trD*t4m 
patient a po.toperatvie eourac was unremarkable 

Ih. ..orh.gB. ..d „n .J,, 
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Case 6 (N "i II No 483521) — E W, a 34 year old man was admitted to the hospital 
la July, 1017, With a fire year hiatoiy of progreosiTc inibiiity to swallow Wiorllj after 
tho onset of ayroptoms a diagnosis of cardiospasm was madn and lie was treated by bouginage 
and formal psjcliotheriipj Foltowiag mcJi senes of dilatations ho noulJ remain well a 
month or so nnl then the diSicuIty would retam Kopeated osophagograms over tlis period 
reicaled stendil} Inerensing dilntsiion of the esophagus 



July 30, 11I-17, the cardiae end of the stomach was eaploreil trnnsdl Jomjnally and a 
smooth stricture at the cardiac enfi e id<>iiti6ed A 6 era longitudinal inci«ina was made 
through tho anterior esopliageal and gastric walla This was then cb «cd trans\cr*ely 

Tho postopcratiie course was unremarkable, the patient being discharged from the hos 
pital on the twelfth day after operation, taking a general diet without difficulty 

Three months postopcratirely he was without complaint, haiing gained fifteen pounds in 
weight Esophageal fluoroscopy rereols prompt passage of barium from tl e esophagus into 
tho Itouiach and roentgenograms demoD«lrate an ade<iuate1j functioning esoplingoguitru. 
junction 

Case 7 (N" V K Ao -ICTOOl) — J D, a SJyenrolJ woman iisa adfiiittecJ to the ho* 
tal in Februarj, 1047, with a five year history of subsfernal burning nnd inability to 
allow Daring this iieriod she meived adequate medical attention incluling several 
Alt tions of tho gastric cardia and a long period of self bouginage In (p,te Of this she 
roeress'tel) wor«e and e«opliagogiaiiis on adini«*ion revealeil molerste dilataliou 
bccamo P^ and caidio*ps«m Fq^iatne consultation atTonleJ the o\ inion that the 

of ,**^jijaary difficulty was an anxiety hysteria and that she woutd probably respond to 
jbotherapy m * psydnatne hospital In spile of this opinion, operntive 
^med to be the proeedore of ehoice 


prolonged I 
uiterveotion 
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On llateh 5, 19-1'. aa e«opKisosa«tro'H>my v 


perfuroied f rjm-thoracicol!' Tlie po^t 

.perat.i. couw m. m‘“nHul ..‘j'-l.e «»i itlarirf Ih.rlcfa Jij. tUn 

1... m-t 6«.ft.n= ka. ‘ 

e«ophagogrini^ reienl funrtio 

th« e«opliag<i» 


( of tie e<opTiagoga>-tro«tnmy 


[vitlioiit iMitition of 



Fie IS ((me )— •( 1 r nt mine «»oph->e<<.ram A lotO) riitite v^nphicogratn 


CASf ^ (N \ 11 No 4fmo0) — II C, a 59 jea»-vlO woman, entered the ho«pital m 
Jawoniy, tOtj wiili a lunitixn «rar bi'tory of diftirultr in ewallowio^ ''he was eludied 
at the on'ot of tl e d> oa«e an I a diagno^ta of rardio'pasm vas made Dilatatione were an 
snpee'*ful an 1 el p ee> urevl no further definitiTp therapy until eight montliA prior to admisalon, 
when a gaetro«l nn was perfoni el for feeiling purposes Oier the j eriod of nineleen jesrs 
ehe lost o total of eixt^ 'Csen pounds, thirty of which she gamed back following the 
initiation of ^a«tiie feednis* Becau e rf e was diesatisfie I with the gn»ti03toiny »he 
entered the lio«| ital for aoj o|erat>ua which might permit her to eat normallj \ rav 
pictures taken at He time of adRiis>ioD rerealej eardiospaem with extcnsito dilatation of 
the esophagus 

On Feb ' 1940 an e»oi Iingi gastrostomy was perfonapO tranethoracieally The im 
mediate postopenliic coureo was oneiPntful, tie patient leaving the hospital on the twenty 
feveoth ilnv after oj eration The gaslfosloniy cloeed »ppnfanenu«ly 

During Op cour»o of tie next tuo jeara or •« follow op was rarriol out on this patient 
at regular inleriaU an 1 there were two outstaa ling features wOTlhr n» t"-s* .■ 


■ ■ Jsjuu IS ainee the operation 

RESLITS 

Kaeli nf th< p itimts viip one was intentcwcil from si^ months to two scirs 
postorcntiich jntcrrxtmir facts appeared First, most of the patients 


5S0 


Case 0 (N \ H No 483521) — E W, a Sljrour oU man was aJnutted the ho^ital 
in July, 19J7, with a fiTcjear Uistoty of progressive inability to swalloa Shortly after 
the onset of symptoms a Jiagnoais of nr(]iospa<ia aea nrido and he was treated by bouginage 
and formal payehotherapj Following eaeli series of dilatations be would remain well n 
montli or so and tlicn the difllcutty would return Plated c"op1 agognms orer this penad 
revealed steadily increasing dilatation of tl e esophagus 



Fig 12 (C*e* rrcupcradve ruenttenogram of the esophagus reiealtnc dlAUtlon 

and tortuoslt) without paasaga of bnrlum Into lb« stomach tor a pariod ot forty Qie ininutea 
jB Fo*topersti'a iiufly demonstrating prompt *n Plying ot the esopfiarut This view was taksa 
three months after operation and there Is as >«t little decrease m the sire ahd deformity or 


July 30, 19-1", the cardiac enl of tie atooiieh was evpl red tronanWom oally and a 
smoofb stricture at the enrdne onfico identified A 6 cm lonjptudinal incision was made 
through the anterior csopl sgeal and gasine walls This wna then closed transversely 

” — charged from tha bos 

pital ' t difficulty 

* ined fifteen pounds w 

^eigh m n e esophagus into 

the stoniath and roentgenograms dern'instrate an adequately functioning esopliagognslric 
Junction 


Case 7 {N 'F H No 467001) — J D a 24 year old woiuDn whs admitted to the hos 
1 February, 1947, with a five year history of '*ut sternal burning and inability to 
^^allow During this period she leeeivel adequate medical nttention incluliog several 
^natations of the gastric carlia and » long penod of pelf bouginage In spite of tlia she 
nrogressively worse anl efophagugranis on admiSEion revealed moierate dilatation 
WDha'^9 cardioapasm Ipyehiatno eonwdtation afforded the opinion that the 
o{ tie e P “ difficulty war an anvlefy hysteria and that she woull probably respond to 
^^‘i^le^^nsTChothcrapy m a psych atnc hospital In spite of this opinion operative 
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haic continued to ln\e «;ome untownid «sMiiptoins refenble cither to smllownu 
nr to the upper Rastrointestiml tract Bor the most part these haie been \af;uo 
but ha\e tended to become mtensifiwl during; periods of emotional stress In 
all instances the patients \olnnteend that thev had been mneh improacd b> 
operation and in none of those jn nhom nocturnal rcjnir^itation had been 
present preoperatiacia did tins distressing problem present itself postopera 
tiielj Second m all instances final postnperatiie roentgenograph} demon 
stratej excellent function of the esophagogastrostonii the harinm sulfate nua! 
passing nilhout hesitation from the isophagiis into the stomach Me are at a 
loss to explain the persistence of sjmptoms in the face of such definite cMdencc 
of excellent function other than to suggest that possibl} the sindrome of cardio 
spasm affects the entire esophagus and not mcrels its diaphrigmitic orifitt 

Fxeliiding the problem of sj mptomalologi these patients ha%e been ini 
proved in other respects In five out of the eight patients theie lias been a \er} 
Appreciable gain in weight xarsing from two and one half to thitts pounds 
Three linweter have failed to gam weight and m one iiatient (Case 2) none of 
the pieopiratnc weight loss of thirt) pounds was icgJined m spite of sitisfac 
ton function at the gastric eardia In the stien patients in whom the 
i-viplia^us was dilitcd and elongateil there has been return to normal in five 
eases moderate shrinkage in one and luaeticillv no change in one This last 
patient (Ci e fi) was 59 vears of age and demonstrated an enormous esophageal 
dilatation which had probablv lieen deiclopiiig for M>mc fifteen to twonlj scars 
Ccrtainli of real economic siguificanee is the fact that nil of these patients hate 
been saseil ixpcusise and tune consummg ofTwe or eluiie sisits for repeated and 
ineffcttinl troatnictits 

It is coiuliidcl tlicrofore fmm rcMewing this seriis of eight p itiiuts tint 
the saftij with which esophagognstrosloms cm lx, performed toda\ entitles 
the piocrdure to i definite jd ipt m the irealment of ear liospisiii I urthpnnorc 
It would sciMi rcisoiiahk to ireept the generd principle thit in man\ instances 
this tv pi of defiintivi thernjn shoiihl lie rvcomnipniled eirlicr thin it has been 
lirvtoforv H\ Tv‘>irMUg smgvril intervention for onh intrn table casis i 
laix.L group of patients is forecil to put np with a cirtamh unplcasuit if 
not nctuallv dang rous triin of events much longci than there is am need 
\Isi where the dil nation has liem allowed to persist for main vears (as in 
Lisc 8) the surginl usult cannot lx* cx|»erte«l to he ns satisfacton is it ap 
parcntlv is in those patients in whom operation is performed reasomb]} esHv 
after the inset of sviuptonis Seemingh such an overitretohisl or^an loses its 
power to return to normal m.! Us v<rv dilatation nnd elongation lersist to 
t>eeomt ns much n b isis for svmi toms as veis the ongiunl cardiospasm 
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Ime continued to ha\c some ontowartl sMnploms refeniblo cither to suallowins; 
or to the upper pastrointestiiial tnet I or the mtKt part tiicse haie been \afiue 
but haie tended to become intensified during periods of emotional stress In 
all instances the patients soluntecred that the\ had been much improscd bs 
operation and in none of those m whom nocturnal rej^urfiitation hid been 
present prcoperatiseh did this distrcssuJR problem present itself postopera 
ti\ch Second in all instances final postopentue roentRcnoftrapln demon 
stiatcd excellent funttion of the esophnsogastrostoms the birium sulfate nual 
passing without hesitation from the esophagus into tlie stomach We ire it i 
loss to expliin the pirsistenee of sMnptoms in the face of such definite cMdenec 
of excellent function other than to suggest that possibly the sindrome of cardio 
spasm affects the entire esophagus and not increh its diaphngmatic orifice 

hxcluding the prohlem of ssroptomatologs these patients hive hem mi 
1 roicd in other respects In five out of the eight patients theic has I een i verv 
uppreenhic gun in weight \arvnig from two inU ont half to tiurtv pounds 
Tliixe however hive failed to giiii weight ind m out pitieiit (Ciso 2) none of 
tlip preopvrative weight loss of thirtv ivoutids was tc^micd m spite of s.itisfie 
ton fun turn it the (.asttie ennln In the s sen patients in whom the 
(sophuus was ililated and elongilod there has I»een leturii to iioriml m five 
rises modcritt shniikige m one and praclicallv no ehingo m one This list 
pitieiit (Cl c 8) veas 59 leirs of age and domonsinted an enormous csoplngeil 
dilatation which hid probaMv been developing for some fifteen to twentj jcirs 
Cortimlv of real economic signifiemee is the fact th it ill of these p iticnts hi\c 
been saved ixpeiiMvc and time consuming office or clinic visits foi lopeited and 
niiffootual trcitnients 


It is cincludcd tlicreforc fiom nvuwing this series of eight pitieiits that 
tlio safilv with winch csoj h igogislrostomv eiti be perfoniicd todiv mtitlcs 
tlio priKcduit tondefiinti plici in the ticatiiient of cinliospism I iirtlnrinore 


It would set in reisoml le to aceipt the geneni pnneiplc that in nnin mstinccs 
this tv|e of definitivi therapv should l>e reeomiiiemlod i irhci thin it Ins hceii 
lurLtofon Ib icservmg sinijn il intvrvtnlion foi onlv intnctahle casis i 
largi group of patients is forcevl to put up with i i<rtainU uupleisiut if 
not itlinlh diiigtrous trim of cvinls much longer tinn there is anv ncc<l 
\lso where the dihtitinn his lH*«n illowed to pirsist for minv vnrs (as in 
t ISC S) th sur^ual usuU viniiot lie expieud to be as sitjsf leion os it ap 
Iircnth IS m tlnse pitiints m whom opcntion is j>crforincd reasomhh cirlv 
aftir the onset of svmptonis ‘teomingh such an overstretched orgiii hsos its 
t >wer to nturn to womial and its verv dditition and elongitioii persist In 
►oconn as much a hasn for svinptoms as was the origiml cirdiospism 
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EVALUATION OF SKIN GRAl TING IN THE TECHNIQUE OF RADICAL 
JLVSTECTO'M\ IN RELATION TO FIJNCTION OF THE ARM 
CiJAUirsG Nfujunn, JID , ASn IIekbfrt Conway, AI D , NE^\ Yoric.N ^ 

(Tram the Ttepartment of HHroery of The \fto TotL Iloipital and 
Corrtdl lonemtly 3Iet( il Celleffe} 

W IIILF the iniiiiai j puri'osc of radiial mastcctomj is the cure of rmmmarj 
cnicinomi it is also of importance tint satisfoctorj function of tlie arm 
bo mamtainccl Tlus ac<esf.oi> atnv is all tlw mote important in \ww of the 
high peiC(.nt igc of cases of cinmoma of the hreist which are cureil hj radical 
mastoctonn Tla purpose of this icpoil is to present dita giving information 
on the <iuilit\ of function of the arm m juticnts who have been treated for 
brenst ciiieei hv i"idicil roastictomi with simple closure of the vroitnd and bv 
radicil mdsteetoinv with closnn In skm urift Closure after radical mastec 


torn) l)\ free skm graft was first implovrd lic< luse flic removal of n margin of 
skill sunicient to i.uaid against tin piolmhilitv of local recurrence left a defect 
so large tint iinimij iiituu often was not jiossible Ilowevet closure bj skin 
graft Ins hteii aiUoc ittd In llios« who fvel tint estremelj wide excision of si ui 
and siibcut iiieous tisaui, is the lest protection against ngional rcciirrence 
Also the examination of patKfits after operation has given information which 
shows that the nsp of a inman graft m tin closure of the wound of radical 
mastcototnj results in the i>iO'-v«viition of full function of the arm in a high 
percentage of cases In this siiuh patients have l>een csaiiinied postopcrativelv 
and records have been inal> Ad clusilp in an dltvmpt to determine the actual role 
plavcd l)j the additional step of skm grafting ifter ridical mastcctomj Data 
which point out the value of the skin graft in relation to final function of the 
arm uro presented Inuin 

Tlic basis of the clinicnl stud} are 389 patients on whom radical nnstcetomv 
was jierfoi-nicd on tin suigical service of The New "Vork Hospital from Sept 1 
1932 to Doc 31 1940 Of this nnml cr thirteen arc cxclu Ipd because of death 
soon after operation oi beoniise mastcctom} had been done os a palliative opera 
tion for advanceil disc a^c Bilateral mastectom} was done in eight cises Thus 
It has been possible to stiuh the cfTect of tvi>e of operition upon the function 
of the arm m 3S4 cases The patients vrero examined at the time of their semi 
annual visits to the surgical follow up clinic of The New lork Hospital 

Operative surgery in these coses was done h} twenty five different surgeons 
most of wliom served as resident surgeon at the time The baste steps of radical 
mastcctom} followed the lechnuiuc of Halsttd ' * These steps may he ennmer 
ated (1) preliniinii} biopsv with microscopic examination (frozen section) 
tn ascertain the nature of tlic tuinoi (2) preparation of the skin of the thigh 
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cla\idc and mfenorlj to tlie costal margin, (5) reflection of flaps of slvin (with 
a small amount of subcutaneous tissue) supenorlj to the claMclc, modialh 
to the midstemum, mfenorlj to the fasen of the rectus muscle, and hiterallj 
to the border of the latissimiis dorsi muscle and to the insertion of the pcctoralis 
major muscle, thus exposing the axilla, (6) detachment of the pcet oralis major 
and minor muscles and their fasciae from their origins on the chest nail and 
their insertions into the humcnis and the coracoid process (7) complete dis 
section of the axillarj icin thus permitting leinosal of all of the contents of the 
axilla iiiehidmg Ijmphntic usscK and glands adipose and aicolar tissue. (S) 
removal of breast, axilhrj contents and pcctoralis major and minor muscles 
en ma'sc, (9) reconstnu tion of a high axilla lij ohliteration of dead space and 
suture of the upper and outer tiitancoiis flip to the iliest svall immcdiatclj 
posterior and inferior to tlic axillarj \cm (10) suture of the mantins of the 
cutaneous flaps superior to medial to and mftnoi to a central defect on the 
chest Mali, suture is efTocted uithout undue tension xcliile tlie arm is held m 
alKlucticin at an anjile of muclj degrees, (11) appUsAtion of a thick split skm 
graft to the residual niwn wound on the chest wall, and (12) application of 
a suitable dressing to maintain jircisure upon tlie graft and tiie flaps and to 
immobilize tlie arm m slight aliduction 


ANMASIS or DVTX 


Of the 384 cases the records of which were roMcwed for this nnaljsis, the 
>hta were suRlcicntU complete in 30S to permit their inclusion in this report 
on cinluntion of the use of ashm graft in radical nnsteefnmj as a step m nrmal 
at the goal of tumor turi’ infh goo«| fiuiction of the arm 

The results rtgarditig fiiiution of the arm haic been classified as follows 
(1) poor (motion linntid to Kss tlnn 90 degrees aliduction) (2) good (motion 
m the 1 luge of greater tlnn 90 degiecs of abduction, but less tlian ICO degrits) . 
and (3) excellent (motion greiter tiiaii ICO degrees of nbdution and for all 
practical purposes .ax free as in llic opjiositc cxtreiuitx ) In addition to raiice 
of abduction certain other considerations such as the dtgrex of freedom from 
pain or motion and the degree of retention of j»ower in the shoulder joint vliould 
perhaps be giicn great weight Imi these liaxc not lieen eonsuhred separate!' 
partli owing to I.iek of satisfactorj follow up informitniii 

Tile metlnxls whieh suininns had iitilircd foi tlnsure of the wounds an 
chNsificd os follows ( 1 ) closure without graft (2) use of n small graft for 
closure Uess tlnn CO s-j cm in an-i) , (3) use of a laige graft for closnn 
(greater tlnn €0 sq cm lu areO . and (4) use of a gnfl the size of whub w.is 
not rec nrdid 


In 1, nt 11)0 IDS |,.slioiils .Insure uus uiDi.ml .1 sred oml ot llicsc 22, or 
P" I'OD'- f'D' »»" Df tlu. are. n,.sure u.,h » small u„f, „as used 

,ul3lauslotlhc-o„„ls lD,orl4-,pnr„„,,l„,,„„oorf„n 1 - ,„u l-.ftj 

. were poor 
these 3, or 

. . • . 1 M.oUioii AUliough the size of the graft was not giien 
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T\BLr I Baijcal Ma^tectomv (308 CASts) 

Ftaluation of i’unction of Am« in Relation to U<e of Thick 'iplit f-kin Oraft 


I CIASCKE I CI/HOiE t ClAjatBr j 

WITH j HITII WITH CRAFT 

RUIIT I lAltce OP tVKNOWN 

rSAFT I rmrr 1 sizr | totals 

ToT 

FM-cllcnt function -) SO 5" 435 — 37 10 435 Hi 37 

Numlcr of Clips 0> J3l c, 23 303 cases 

for tlicso 23 eisrs it nn3 be piisnincd tbit the grafts wore snnll nllicr than 
large for ofhenuse (be ‘.urpeonn imiM have been constr lined to eomnient moie 
aconratili conecming the cxiet siic of the graft cmplojeil This conjectnre 
seems to be borne out in the etoso parallelism of the results folloMing the use 
of smiiH grafts and the results aftei tiw. of grifts of iiulofermiiiate size (Table 

I) 

The postoptratiie treatment of radical masfectonu often included radia 
tion till raps Because of the eratbema inflammition, nnd fibrosis which such 
therapj maj induce in the soft tissues of the chest wall and axilh it is of 
intei-est to compare the functional results m patients who were {risen radiation 
with those who had not been so tioateil Of 2^3 cases in which both the fune 
tional results and the sue of graft are known 150 patients were treated post 
opcratiieli ba x raj therapa Ofihcsc36 or 24 per cent, had a poor functional 
result One hundred md thirtj five did not receive x raj therapj and of 
these onlj 21 or 1(1 per cent had x poor icsnU (Table II) Fiom these 
pereenfages it nppeus that Ihc use of xriv jvostopcrafiveh increases the 
probabilita of poor fiinttion of the arm 

further analvsis shows that x rav tienpv was associated with a liigher 
percintiige of poii functional itsiilts whether or not tlie wound was cloved 
with a graft Of tlic 95 wounds closed without a graft x rn theidpj was used 
m 47 and there were poor functional results m 15 or 32 per cent X rav 
therapv was not used in 48 and of these there were poor results in onlv 7 or 

Tab r 11 Raiicai. Vvstecti iv (“s» Cases) 

} raluntion ol Fan t n of the Arm lo Relul on t llee of Thirk Split ^km Graft an 1 
I oilopemtiTe X t^» Tl fPapj 
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15 fwr cent 0/ (he 331 woiintls dos«l \nlli a smnll grjid \ ra\ therapj was 
Used m Go and of these there wire poor nsnlti in 10, or 15 per cent X rai 
tlieripj was not used in 66 and there wcic poor fiinotionnl results m 9, or 14 
percent Of the 59 wounds closeil with a Inrse praft. v tas thciaps wasusedm 
3Si\ndot these there were poor results m 11, or 20 pci cent X ia\ therapj was 
not used in 21, and of those thin wire poor results ui 5 or 24 per cent 

Since X nv therj|)' and ilosme of the wound without {rnftini' hoth 
ad\cTselN affut the percintasc of Rooil fanctioiul results, it iniitht be expected 
that their combined use would lend to the Inchest uicnlence of poor functional 
results Thisishorneoutintheanaljsis Thirtj two per cent of patients whose 
wounds wire closid withovil graftme and wlio then receued \ nj Iherapi 
had poor function of the arm whcicasmilj l5pn cent of patients wliose wounds 
Were closed, with a snull graft and who did not neciie \ rn thenpj hid poor 
results The reporting of fiwir goixl functional icsults following t raj Oiorapj 
IS not advaiiiod as an argument for the discontmintiou of this treatment since it 
lias hien shown that the percentnge of fivi \< nr cures cm bo jmproied with post 
operatne x rn therapj * 

Till dciclopnient of eduiii of the arm following mdical nnstoctonu is n 
factor which mfliuiices the function of the arm Tor 2S7 cases, information ns 
to the amount of edem i as well as the fnnetjonal tesuU >s twailnldc 

The patKiits Wire duidcd into three groups (1) without edema , (2) with 
modernti cdini'i (less* tinn 2 tin morcasc m circumference ns compared with 
the unoperntod side) and (3) with nnihcil cdciiu (mori than 2 cm increase 
Ui eircumferciiee) 0£ the 129 patients wiihoiit edema 17, or 13 5 per cent, had 
pool function of the 124 piticnls with nwKlcrate edema, 21 oi 17 per cent, had 
poor function, of the U piticnls with niaihcd ciliiin 12, or 3'i per cent, had 
poor function (Table III) Although it avas appueiit from the follow up notes 
th it cdi nia of the arm did not m itself leui to poor function it dois .appear that 
a cotisidcrabh higlicr piiwntagc ot patnnts with cditai had poor fnneliou 
It has alrcadi been demnnslrale*! (hal posto/Kratm infection, cither of (he 
niastcetoun wound or of the ixtrcmiti is an Important cause of cdima * It niai 
hi that Ussened netniti of the iMiemita which nirompawies poor funtlion is n 
(ontnhiitorj infliuncc 

Because the opor.itioii of ridical mistcstonn, whetlicr miompanied bj 
KT iftm^ or not, usu dh is nvsointMl with a piiwwl of postoiier \ti\c immoliihza 
turn the p{»ticnt s uge might be cxpeiteil to influence the end result 1 or e\ aln i 

TiBir nr I »ICU. MisncTouv (2S* Caser) 
lleHtinn oI Kwclling of Snu to lunrlion of \riii 
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Table I IUwcal Mastectowy (303 Cas^s) 

!■ palliation of 1 unction of \ni in Ketation to Iac of T1 icli Vpin fsk a Oraft 


Poor fu Ction .. 23 1* 14o lU .7 3 13 00 19 

Po k 1 function 43 ol 5» 42 21 36 10 435 131 44 

Excellent funct on _) "6 5" 45 t 3' 10 435 114 37 

■Numfcor of ca«< 1 0/ J1I .7 303 cases 

for tlicsc 23 eisis it nn\ l>c imstimod thnt (he gnfti vcfl Amall rntlier than 
large fur otiicrw lac tiio surgeons Avonld hiAC lieen oonstrnmeil to comment more 
aeciinteli eonecrning the exict bi?e oC tlit grift emptoted This conjecture 
seem? to hs borne out in the eloie ftaraliolism of the iisitlfs following the use 
of smill griffs and the rcitilis after use of (.rafts of in lefeimmatc sire (Talle 

I) 

The postoperitiic treatnunt of ladKat nmtoctonn often included radia 
tion flarapi Bceniso of (he erjthemi inflaninntion ami fibrosis which such 
tlienpp mil induce m the soft tissues of the chest wall ind a\illa it is of 
inlerost to eonipire the funetionnl icsults m patients who were given i idiatioii 
with those who hid not l>een <o trcHed Of 2S5 cases in which both the fimc 
(jonal results and the Hie of graft are known 350 p.i}»cnts were Ireited post 
opentivelv liv \rij tlierapj OftIesc36 or2'l per cent hid a poor functional 
usult One hundred uid lliirfv five did not receive x nv thcnij and of 
these onlj 21 or 1(5 per cent hid a j >oi icsult (Tible II) I rom these 
pcreentiRCs it ijipciii that (he use of xru posioj cnfnelj increiscs the 
prohihilitv of poor fitiKtioii of the irm 

furtlicr ainljsis shows tint x rav iheniji wis issoented with a higlur 
percciifago of i oor funelioi il icsults whether oi not tie wound was closed 
with a gnft Of the 95 wounds closed without i gnft x rij thcrapv was used 
in 47 and there wePt poor functional ixsnifs m 15 or 32 per cent \ra» 
therip) VMS not nscl in 48 ml of these there were poor results in onlv 7 or 

Tabit II Kv lest VASTBtTnwv (*3a Cakbs) 

F al nf on of i unci o i of the An in Belal on to U e of Th ck U Bk n Gr ft and 
P/> lopetst le Y ml TIerapr 
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the anfcnor a^illarj fold supenorlj !o reconstruct a high axilla make use of 
contiguous skm for repair of a surgicM defect and thus ser\ e to limit the amount 
of elastieitj remaining for use when the arm is shducted The suggestion is 
offered that the arm he placed at an angle of abduction sliglitlj greater than 90 
degrees and in external rotation before attempt is made to suture the cutaneous 
flaps Then such portions of the niat^ins of the asound as come together with 
out tension maj be approximated Besidual defect on the thoracic cage then 
maj be covered b> the application of a thick split skin graft, after suture of tlie 
margins of the wound to the thoracic wall Tlus latter step is recommended he 
cause, unless it is earned out the skin graft vnll undergo some contraction and 
no gam will he obtained from having placed a large graft The graft should he 
cut large enough so that it can be approsmiated to the margins of the defect 
without tension 

It IS hclieied that this method of closure assures that the axilla and the 
region of the anterior axillarj fold will be coxcred bj sufficient si in and sub 
cutaneous tissue to allow full range of motion of the arm It is as eas> to oh 
tain a relativeh large graft as n is to obtain a smaller one The thigh affords a 
generous donor site from which grafts of skm measuring 4 hj 7 inches may be 
cut with rogularitj if a dermatome is applied so that llio long dimension of the 
graft IS in the honroutal rather than the longitudinal lUrcctiou of the thigh 
Ilecause the graft is applied to relainclj immobile external intercostal muscu 
Uturo and costal periosteum the graft cannot of itself pla> anj important 
role in the amount o£ clasiicitx of icgional tissue presened for abduction Its 
usefulness lies m the manner m which it pcimits the opoiator to preserve all or 
most of the elasticitj of the si in of the lateral chest wall and anteiior axillar> 
fold for abduction of the ann It is important to preseric such mobilitj for the 
lounger patient bocaitso i£ be is cured of carcinoma loiigeaitj is anticipated 
Vttcntiou to this point also wimpoitant for the patients in the adsaiieed desadre 
of life because am diminution of cutaneous clasticiis maj be expected to reflect 
Itself ill furthei impairment of function owing to the problem of restoration 
«f molicm in joints which art immobilized tcmporanlv in older people 

The thickness of split si m cmplojcd for the graft desera es consideiation 
A thick graft is proftrable but a thm graft is acceptable since the thoracic 
wall IS exposed to minimal trauma m adults It is uiiquestionabb important 
to secure a complete take of the graft Failure of i portion of the graft 
IS followed bt infection a cawsatisc factor in the dsscl ipmciit of edsma of tl c 
arm treas of granulation tissue which undergo contracture before epitlielizi 
tion can undo partiallj the goo*l functional result that maj be expected after 
c'cn prccaiUion has been taken to suppls the axilla w ith all the skm neccssars 
for complete motion of the shoulder joint *'hou!d JUij cnnsulcrable portion of 
graft fill to grow it is bolicieil wise to applj a setondarx graft as soon as the 
area can Ih? prepared rather than to wait for cpitlielium to grow m fn m the 
margins of the sccondarj w oinid 

It is true that patients whovc function of the arm is ] oor after inastecloms 
usiialh do not complain of this handicap Attention to the problem of function 
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tion of this factor the pitients were dividetl into groups (1) age 21 to 3o 
\ears (2) ogi, 36 to 50 jears, (3) age 51 to Co years, and (4) age 66 years or 
older 


Table II Kasicvl 'Uastectomt (aoo Cises) 
Helat on of \gc of Patient to Function of the Arm 
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As can be seen m Tabic I\ tlic percentage of poor results is greater in the 
advanced ago decides In the youngest group there is 16 per cent of poor 
results whereas ui the oldest age group there is 27 per cent 


DISCUSSION 

It IS app ircnl from a stodi of the patients included in this report that 
excision of a wide margin of skiu followed by reconstruction of a high axiUa, 
approximation of cutaneous innrgins without undue tension and the applies 
tion of a thick split skin graft to the residual defect is rewarded bv good or cx 
cellent function of the aim m a high percentage of eases In fact the percentage 
of pitients ttl 0 esliibited full function of the arm after such opentive care nas 
ncarh twice that of the pitients treated by simple closure of the wound It 
is true that a smill tumor may be excised with a wide margin of adjacent skin 
still leasing cnougli skin for closuic of the cutaneous mirgins without tension as 
the irm is held in the position of light angle abduction In other cases closure 
Without niiioh tension can be elTccted by biin,»mg the am nearer t! e side 
Again closure can be eflccled 111111001 a graft smiph bi tlic use of especiallj 
strong sutuic mifenal to bring and hold the cutaneous margins in approxima 
tion In each of these three methods of closure the horizontal elasticity of the 
skin lateral to the line of closmc is utilized to help effect the closure This skui 
has great clisticity but it seems unwise lE one wishes to maintain full range 
of motion of the am not to ptesene all of it for the purpose for which it was 
ori'^uially intended Axillary skm and subcutaneous tissue are naturally 
abundant in order to proside for obdaetiun and elevation of the am 

The skm of the antenor axillary fold as well as the skin of the anterior 
chest wall has a icmaikable degree of elasticity winch comes into use during 
abduction The reconstruction of the high ixilla as recommended by Halsted 
hifts the lateral cutaneous flap to the arei of the axilla where a smill amount 
of elasticity Im maximal degree of usefulness Some of the elasticity of this 
lateral flap is utilized to effect closure alont the axillary \em in the reconstnic 
♦ Ar» of the high axilla 

T1 so two considerations tlicn the strtteJung of skin medially to close tlie 
d f ct of the antenor portion of the chest wall and the stietehmg of the skm of 
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the antcnor axillarj fold superiorl} lo reconstruct a high axilla make use of 
contiguous skin for repur of a snrgicil defect and thus seise to limit the amount 
of elastieits remaining for use when the arm is ahductcd The suggestion is 
offered that the arm he placed it on angle of aliduction slightly greater than 90 
degrees and in external rotation before attempt is made to suture the cutaneous 
flips Then such portions of the margins of the wound as come together with 
out tension maj he approximated Residual defect on the thoracic cage then 
mas be covered hj the applicition of a thick split si m graft after suture of the 
margins of the wound to the thoiacic wall This latter step is recommended he 
cause, unless it is carried out the skin graft will nncleigo some contraction and 
no gam anil be ohtamed from having placed a large graft The graft should he 
cut large enough so that it can be approximated lo the margins of the defect 
without tension 

It IS believed that tlm method of closure assures that the axilla and the 
region of the anterior axillary fold 'nil be covered bj sufficient skm and sub 
cutaneous tissue to allow full range of motion of the atm It is as eas> to oh 
tain a relatn eh large graft as it is to obtain a smaller one The thigh affords a 
(jpOnerous donor site from which grafts of skm measuring 4 bj 7 inclies mav be 
cut with regularitj if a dermatome is applied so that the long dimension of the 
graft IS m the horizontal rather than tlic iongitudinal direction of the thigh 
Because the graft is applied to rchtirclj mmobilc external intercostal niuseu 
lature and costal i eno^ieum the graft cannot of itself plav anv important 
role in the amount of chstieiij of regional tissue presen ed for abduction Its 
usefulness hos in the manner in which it permits the operator to prosen e all or 
most of the clasticitv of the skin of the lateral chest wall and anterior axillarj 
fold for abduction of the arm It is important to preserve such mobihtj for the 
voungcr patient Iceause if he is ciirc<l of carcinoma loiibCvit} is anticipated 
Vttention to this ] oint also is important for the patients in the advanced decades 
of life liccawse anv dmvimition of cutaneous clastwUv ma> be expected to rcfiecl 
itsolf m further impairment of function owiii;; to the piobicin of restoration 
of motion in joints which are immobilized Icmporarilj in older people 

The thickness of split skin cmplojcd for the piaft deserves consideration 
A thick graft is preferable but a thin graft is acceptable since the thoracic 
"all IS exposed to nunmval trauma m adults It is uiifimstionaldv important 
to secure a complete take of the graft hailure of a portion of the graft 
IS followed hj infection a causative factor in the development of edtma of the 
arm Areas of granulation tissue which undergo contracture Ijoforc epithelizi 
tion can undo partiallj the goo<l functional result that niav be expected after 
cverv precaution has b<»n taken to supplj the axilla with all the skm neccssarv 
for complete motion of the sbouldcr joint Should anv consi Icrable portion of 
graft fill to grow it n believed wise to applj a secondan graft as soon as the 
nrea can be prepared rather than to wait for epithelium to grow m from the 
margins of the secondan wound 

It IS true that patients who c function of the arm is poor after mastcctomv 
uviiallj do not complain of this handicap Attention to the problem of function 



5SS SDIK1CII\ 

tion of this factor the patients were dnidcil into groups (1) age 21 to 35 
^ears, (2) ago 3G to 50 jears, (3) age 51 lo G5 jears, and (4) age 66 jeirs or 
older 


Table I\ Ruucu. AfASTtcrouT (300 Cases) 
R'’l3t on of \eo of Patient to Punetion of the Arm 
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As cm be seen m Table IV the percentage of poor results is greater in the 
odvanecd age decides In the jonngost group, there is 16 per cent of poor 
results tvhereis in the oldest age group there is 27 per cent 

DISCVS«ION 

It IS appiicnt from a stnd> of the patients included in this report that 
excision of a wi<?e margin of sl»iii fol/ow^ ly reeonsfnictwn of s high avdJa, 
approximation of cutaneous mnrgms without undue tension and the appltca 
tion of a thick split skin grift to the residinl defect is rewinled by good or ex 
cellcnt fuiietinn of the arm m a Inch percentage of cases In fact, the peieenlago 
of patients iiho exhibited full funition of the arm after such operatire care was 
nearlv twice tint of the patients treated In simple closure of the wound It 
IS true that a simll tumor mi> be excised with a wide margin of adjacent ghm 
still leaving enough skin for closure of the cutaneous margins without tension os 
the arm js held in the position of right angle abduction In other cases closure 
without much tonsioii can be cAected hv bun,riug the aim nearer the side 
Again, closure cm be e/Tcctcil without i grift simplv bi the use of especnllj 
strong suture mitenal to bring md hoW the cutsneou-s margins in approxima 
tion In each of these three methods of closure the horizontal clasUcitj of the 
si in lateral to the line of closure is utilized to help effect the closure This slcm 
lias great elasticitj, but it seems unwise if one wishes to maintain full range 
of motion of the arm not to presene ill of it for the purpose for winch it was 
originally intended AxiIJai^ skm and sulteiUaneous tissue are naturally 
abundant m order to prosidc for abduction ind elevation of the arm 

The skin of the anterior axillary fold as well as the skin of the anterior 
chest wall lias a remarkable degree of elasficilj wludi conics into use during 
liiction The reconstruction of the high axilla as recoinincndcd by Halsted 

wl ere a small amount 
f the elastieitj of this 
'em in the reconstme 



CONSERVATU E TRE \TMFNT OP FRACTURES OP TUP 
TIBLVL COiNDYLES 

BfrnariiMaisfl mb andNflsonM Cormil MB New ^ork N \ 

(From the Surgical Department of The ^<^c Tort llotpital on I Cornell rnnersitg 
3Iedtcal College} 

F R VCTliRES of the proximM end of ilic tibi-i extcndins nito the joint ire 
jcnerallj produced bj either direct blows aijainst the medial or latent 
aspects of the knee or bj forces directed along the shifts of the tibia or femur 
Is in falling on the almost eslcnded knee Associated with this tjpc lujurj 
particular!) following a direct blow to the knee there may be ran mg degrees of 
disruption or of strotelimg of the collateral and cnieiatc ligiments These 
fractures genenlh inioUe one but nm miohc both condiles with a sariable 
degrte of comminution or impaction of (he Ixm) fngmeiits TJie bonv fng 
menla mii be displaced toward the medial or lattral aspect of the tihn or mar 
be pushed down the shaft 

Becawso of concern that an> thing short of circful repl'icemeut of the 
fragments would likclj produce a traumatic nrthritis or osteocliondiitis dis&ecms 
treatment of tins injury most often has been directed toward as cnrefiil roplnoe 
ment as was po'.siblc of the fngments to rcestibhsli a flat tibnl tibic The 
Renorallj accepted methods for re eatablisliing the continiutN of tiie tibial 
table include nonopcrativc compression mmipnlition b> enlnnetmaker s tlitnps 
or operatise Toplaccmcnt of the fngmenU and fixation of the fragments by 
means of screws iron sto\c bolts or grafteil bon) shelves 

In the ease of the markedlj debilitated adult, in the aged, or m a patient 
suffering with svstcniic contramdieitions to the vigorous pursuit of leposition 
mg the tibial condjlc fngments a wore conservative tjpo of tlierap) seemed 
advisable The ca<!is rejiorteil here occurred in elderl) women who cither 
Icciusc of the extent mvl senousness of their injuries or because of other 
eontramdic-itions to operative Iherapj were treated bj immobilization of the 
affetted limb on s postenor piaster splint extending from the toes to the upper 
thuh 11) phciiig the thigh and lower leg m normal alignment the knee wss 
miintained in a normal lostlion for four necks During the first week it wss 
neccssarj to tip the knee joint for Wood) fluid to relieve the local discomfort 
At the end of one month the patient was fitted with a j ehm weight hearing 
walking caliper articulated at the knee snd b) this means weight hearing was 
begun and contmued foi two months At this time plijsiotherap) m the form 
of thermobndgo diatherm) and coiitrolleil active and passive motion was ad 
mmistoTcd onco per week Dumg the fourth month following the injury 
gradual weight Ixaring without the walking caliper was permitted if there 
w IS s riiv evuleiKc of lonv union of the frielurc If x rav evidence of bonv 
union was lacking the calijier support was eonlinucd and free weight bearing 
permuted oiil) aftir there was definite evidence of a hoded fracture 
S9t 
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of tlic ann is f vvored rather as something \iluch the siirRoon can offer the patient 
m nddilion to cure of the camnoma 

smiuARr 

I unction of the ann following radical mastectomj for cniiinoiiia of the 
hrnst has hten renewed in 308 tsscs The teehniqno of the ndicnl amputation 
of Ilalsfcd 'vns followed in each esse hut there was \ariation in the tjpe of 
closure In 95 eases the wounds were closed l)j linear suture without the use 
of n skin graft In 131 eases a smill skin gnft was used and in 59 eases a Init,© 
skin Rnft was einploied to co\cr the residual defect on the chest wall Closure 
With a snnll Rnft wss followed bj full fuiictiou of the arm in the hiRhest per 
eentaRc of eases The use of posloperatiic ^ raj therapy (rcRnnlless of type 
of closun of the wound) was associated with an increased pcrceiifaRC of patients 
who showed poor function of the orm Other siRnificant factors such as post 
operatne edema of tlie arm and the age of the patient have hcen taken into con 
sulcration in evaluation of the function of the arm after radical masfectoinj 
Data are listed which indicate that the elosiin of the wound of radical mastee 
tomj bj thick split Rrnft of skm is rewardwl hi full function of flic arm m a 
higher percentage of oases than when simple lineat elosuic is u«ed Bi the use 
of a thick split skin t.raft the clasliciti of the lateral cutaneous flap which 
normallj allows for the full abduction of the arm mai he presened Thick 
split akin grafts hate boon found to afford odcijnile protoetion foi the tliorneie 
Wall The use of n skm pnft m the closure of the wound of radical mostcctonia 
is Mowed as an opontiie step which allows the prcsmotion of full function of 
tl 0 arm m n givup of patients who have good probabiliii of cure of carcinoma 

RtPEFFNCFS 

1 Hal-itf! MS Tie of Opera! on* for llo t ur* of C»nr*r of the Ilren»t Per 



CONSEIiVATn E TKEATMENT OP PKACTLEES OF THE 
TIBIAE CONDYLES 

BntNARD lUiMi., 51 D . A\o Nflwn TV Cohafij, M D , New Tobk.N V 
fFrom .SurijiCfll DtjxiTtment cf The Xen. Tori nospital anti Cornell Cnnersity 
Unheal Ct^lege) 

F ractures of the proTimal end of the tibn cxtendiiiR uito the joint ave 
general!) produced by cither direct Wows against the medial or lateral 
aspects of the knee or bj forces dircetotl along the shafts of the tibia or femur 
as m falling on the almost extended knee Associated with this tj-pc mtnf), 
particulailj following a direct blow to the knee, there maj be yarjing degrees of 
disruption or of stretehmg of the collateral and cruciate ligaments These 
fraanrea gmerallj invoho one but maj imohe both coiidjUs with a variable 
degree of comminution or impaction of the bonj fragments The bonj frag 
ments mu be displaced toward the modnl or lateral aspect of the tibn oi may 
be pushed dowui the shift 

Because of concern that anj thing short of cireful replacLmeiit of tho 
fragments would likch produce a traumatic arthritis or osteochondritis dissecans 
treatment of this mjur) most often has been directed toward as cireful replace 
ment ns was possible of the fragments to reestablish a flat tibial table The 
gcnerallj nccopled methods for re-estaWishing the contimutj of the tilual 
table include uoiiopentue compression manipulation b> cabinetmaker’s clamps, 
or operatne replacement of the froi^cnU and firation of the fra^ients hj 
means of screws, iron stove bolts, or grafted bou) shelves 

In the case of the markcdlj debilitated adult, in the aged, or m a patient 
suffering with sjstemic contraindications to the rigorous pursuit of reposition 
ing the tibial condjlc fragments, a more conscirative tjpc of therapj seemed 
advisable The cases repotted here occurred in elderlj women who cither 
betau'jc of the extent and seriousness of their injuries or hecausc of other 
contraindications to opentive tlurapj were treated bj immobilization of the 
affected limb on n posterior jilaster splint extending from the toes to the upper 
thigh 15\ phciiig the thigh and lower leg m normal alignment the knee wis 
munVaincd \n a notiwil po^iuoiv for tout wcclcs llutmg the finjl wcvk it was 
neeessarj to tap the knee joint for bloodj fluid to relieve the local discomfort 
At the end of one month the patient was fitted with a pelvic weightbearing 
walking ciliper articuhtcd at the knee and hj this means weight bearing was 
begun and continued for two nionllis At this time phrsiothcrapj m the'^form 
of thermobridge dntlitrmj, and controlhd active and passive motion was ad 
mmibtered once per week During the fourth month following the mjurj 
gradual weight beiniig without the walking cahper was permitted if there 
W 1 S X ras evulcme of bonj union of the fracture If % rsr evidence of bonv 
union was lacking, the c.ilipcr support was coittinued and free weight bearing 
pcmittcd onlj after there was definite evidence of a htaloel fracture 
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C \SF REPORTS 

Cxsr 1 — E K, & woman, aged S3 JTwrs, «aa SilniittrJ to the surgKTil eervice of the 
New York Hospital soon after haring been strueL by the bump, r of an automolile the wis 
unable to bear weight on the left leg nnl (ompUined bitterly of pain along the lateral aspect 
of the left knee There was moilerate distention of the joint b> fluid nnd there were con 
fusions about the knee There was no eridenee of lajory of tie collateral or cruciate liga 
Jiients There were etnliing oeteoarlhriti ehnnges in the hands and left knee Vn x rav exam 
inalion revealed a tnarkedlv comminnteil impacted fracture of the lateral condile of the left 
tibia with approximately ^ cm of downward and lateral displacement of the fragments. 
Tlio aotenor portion of the lateral table was eoo^lerabU more deprc««ed than the poMerior 
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without discomfort The patient walhed about without ft bmp and experienced no di-comfort 
upon climbing or descending stairs Cold, damp xreatber produced slight stiffness of the 
knee without pain or swelling In rraj tow (tiff 1) reiealed a healed fracture of the 
lateral condjle of tl e left tibia with depres ion of this table level The joint interval in the 
lateral half was increased due to the depression of the tibial table, but the leiel of l^ie 
femoral condjles was naintuned and the alignment of tie libial and femoral ohaffs showed 
only slight rarus deformity There was moderate o»teoporo«H of the tibia and femur 

Case 2 K L., a woman aged 62 \ear«, was admitted to the surgical «ervice of the 

New \ork K s[ ital soon after 1 aving slipped from the top rung of a six foot ladder landing 
on her feet She was unable to Itear weight on the right leg nnd complained of pain along 
the meilial o*pect of this knee TIere wss a fracture of tie right radiu< There was no 
evidence of injurj of the enlhferal or cruciate 1 ganienla or of tlie artieulsr cartilages 



V nglt neplreelonn for hvdroDfpl to«is hid been done fourteen xear« before tie nr 

cidcnt 

Tie xnv examination of the tune of admix* on di*cIosed a comminuted fracture of 
'he med al eonJile of the right tibia Tl ere was lateral and distal di-placcoient of tl c frag 
mcnf« with moderate larux deformitv 


Two days after adrai«s 


: of blooily fluid were aspirated from the knee joint 


...,a tie limb was immobilired on a posterior plaster splint extending from the toe* t 
the midthigh. Fix weeks later because this patient could not afford a walking caliper a kin 
plafter cast wax applied to the right leg from the upper thigh to the toes incorporating 
r.r. . '"“'tea mmmatweiglt bearing ivas permitted on the 

rigiit leg during the succeeding eight weeks 
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C \SF REPOKTS 

Case 1 — B K, a Koman, aged SS jrais, w^s idmitted to the eurgi''al service of the 
Kew York Hospital eooQ after liariDg been elruek by tlie lumper of an automolile Mie wk 
unable to bear weight on the left leg ani) complained bitterly of pain along the lateral asg-eet 
of the left knee There was moderate distention of the joint b; fluid and there were con 
tnaions about the knee There was no eriJenee of injary of the collateral or crucinto liga 
meat« There uere etriking orteoarthntii changes in 11 e ban Is and left knee inxrayesaai 
inatioa reiealcd a markedly eommisuteil impacted fracture of the lateral eondjlc of the left 
tibia with npproximatelr Vj cm of downward anil lateral displacement of the fragments 
The anterior portion of the lateral table was ron«idcniMr more deprcsicd than the po«leriar 



Bccnu«< of the pa 
several joints anl lier 
was immobilized in a 
One mouth after this 
articulate 1 at the knee, 
with the a«'''''tau e of 
was pros Kiel »nl this 
of the knee Four mo 
fracture with ndeiinate 
unchanged The nalki 
developed during the su 
down stairs without pa. 

« this tune, two 
The knee could be acti 


tiint V rHtJ er p***' K' “«™1 conliti n, the prerei le of osteoartl rifis of 
own objection to operative treatment of the fracture, the right leg 
[M.sterior plaster splint evtendmg from the toes to the upper thigh 
perio.1 of iminohihintion a peine weightbearing waiting Caliper, 
was fitted »nl the patient mohilire! during tlio suci eeding nine weeks 
crutches and Jalcr a cane During this time wiekly plijsiolhcrapy 
inclulcd in/rarel, gentle na««age, nn1 fiexioii evtpnsion moroments 
oths after the injurv the s ray pielurc revealed healing of the tibinl 
rflllus formation Tlie poeition of Iho tibial Inllc fragments remsined 
ag cnlipcr was di«earlcl at this tune an 1 weight bearing gradually 
i-reeding months Hit months after injury tho patient walked up and 
1 or cvi lent weakness 

Tears after the lajun, there »a» slight varus deformity of the hnei 
,elj and paS'ivcly flevel to 90 degriies and extended to ISO degrees 
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without discomfort The pitient «alheJ about without u bmp and experienced no discomfort 
upon climbing or descending stairs Cold, damp weather produced slight stiJlnc«9 of the 
knee without pain or swelling An x ray view (Fig 1) revealed a healed fracture of the 
lateral condyle of the left tibia mth depres-ion of thix table level The joint interval in the 
lateral half was increased due to tho depression of tl e tibial table, but the level of «ie 
femoral condyles was maintained and the abgnment of the tibial and femoral shafts showed 
only slight varus deformity There was moderate osteoporosis of tie tibia and femur 

Case 2 — V L., a woman aged 62 year* was admitted to the surgical service of the 
New lork IIosj ital soon after having slipped from the lop rung of n six foot la Ider landing 
on her feet She was unable to bear weight on the t leg nod complained of pain along 
the medial aspect of this knee Tl ere was a fracture of the right radiu* There was no 
evidence of injury of the collateral or cruciate ligaments or of the nrticular cartilages 
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Three months after t rar Ctaitiinntiia eliowe,! Iieiiling of the fracture of tU 

nipJial condole of tlie ri^ht tibia ftith callus fonnttion an I ol literafion of the fracture line 
There was aoiiic dcpre«sioti of the ncdial table and mininnl 'arus deformity of the knee 
There aas moternte o«teopQro*H of the vi'ible pcrtions of the femur and tibii K eour-e 
of phjsiotherapr including^ tbermobndjje, diatfaennr melmra ma^aje, anl actire and 
passm eterci'O of tie knee w8» adiuiDiatend twice neekl^ during the nett month aid weeklv 
dunng tha 6ftU month after injon Sic montbs affer injury the patteiit wt* able to ralk 
icithout ditcomfort or limitation of motion SdigM tacHitig of tl e knee occurred during coll 
lamp nest] er pirtiiularly after a full dny of vrnlkiog 

At Ihii time three and onnholf cenra foiloniag tlie injury, there aa* fligl t nrus 
deformity of the knee The knee eonld be aelueli and yntnielj exfenled to 1«0 degieef 
and flexed to 90 degree* without diseomfort *>he walked with a aliglitly perceptible Imp 
and there Mat alight discomfort in rliinbing or detceodiog »tairt Oce'iaionaUy, during a 
liurried attempt to board a bu« at she tteppul np, lie knee scenietl weak and »tie was obliged 
to pn«p the safety rail Tl ere was no swelling of tie knee detpife on aetiee life \a x rnj 
iJew (JjfT £) of Ihe right knee i)rse)ot«} a Jesled frsefure of tl e oiedtol rondjJe nili distal 
displacement of this part of the tilial aril ulating table Tie joint mfercal on the nielal 
half was increased due to the depressiioii of tint parlion of the tibinl table Ifowerer, tie 
level of the femoral ronljles nnt maiotainel and tic alignment of the tibial nnd femoriil 
shafts si ened onljr slight larue deformity 



Qj^ge 3— H C, a woinafl agcl 67 teart was alrailted to the surgical service of the 
\ew Tork Hospital Mon after haiing been stnicb br the bumper of a tnxicah S! e was in 
profound shook In addition to tie fraetnre of the lateral eoiiljle of tie rigU tibia anl 
of the medial collateral ligaments of the rigl t knee Here were multipl* fracture- 
f tb twlvis and a compound, markedlv commianteil fracture uf the left tibia and llbula. 
of the r< resale.! « rommiaute] imfactel fra fur. 

*.1, lateral tibial conMe, with molerafe lateral and lisfal displacement of tie 

involving the luivio 
fragments 
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Bpcause of the patient’s poor condition nnd the multiple injuries, the right leg was 
immobjlued in ft posterior plaster ephat eitaiiag from the upper thigh to the foes Tire 
weeks after admission, altl ough she was etwfined to be], pLysiolherapj-, including ina*sage 
and flexion extension tnoxements were earned out dal/ by the patient, who was an ex 
pcnencej masseuse Four months after admission (eee Fig 4), when there was xrsy en 
denco of bony union of tl e fracture*, weight beanng was begun 

At this time, ono and one half years following the injury, tlere was slight isms Je 
formity of tho right knee The knee conid be actuely and pa«sircly flexed to 00 degrees 
and extenled to ISO degrees without discomfort The patient walked with a slightly per 
ceptiblo limp that seemed due to tho slight deformity of the right knee and the partly at f 
fened left ankle Thera was no diwomfort or weakness upon climbing or descending ata r“ 
Only slight aivelling of tha right knee, which was not painfol, occurred in cold, damp weather 
Except for tha slight varus deforniitv of tie rigit knee, at this tune, there was no eriJence 
of injury of the collateral or internal ligaments of the right knee 

An xray pictore (Fig 5) showed a healed fracture of the lateral conjjle of the tibia 
with distal displacement of this half of the articntatmg table The joint inferval of tie 
lateral half of tho joint was Increased due to the depre<sion of the libial table Tl e lateral 
femoral condjlo was Mightly below the level of the medial condxle and therefore suggesleJ 
minimal xarus deformitr Tho aligumenl of the tibial and femoral slafts showed minimal 
Tarns deformity 


DISCUSSION 

Kmclurts cxtui<liiijf throiigli the tibial articular eoilihge and the sub 
jaeenl conrtlloiH lioin table of the tibn healed by means of flbrocartilogo ftrott 
ing from the tibial bone throiigb the fracture fisaiires iiiio the joint * • ’ * 
In the groui) of aoun« iiaticiits this healing mechaniMn is ofttn Mgorotis and 
m lipalinp intra nuicitlar ftbKicartildginmis irrcgnlarilies may octur in the tibial 
table surface inoiluciiiR jiain and limitation of motion In this Broup of 
patients ineirnlaritics in the cancellous bony smfiec %\itli inotrmlinK bony 
ekmciits is a result of poor position of a tibial condyle fiactiiie may heal 
produpiiiB intra at (lad It lionv sjnirs (hat max be painful and usu illy limit the 
range of motion laiily marled decrees of valsus or \onis dcfoimitx of the 
knee may result fiom incgubiities m the development of tiln il tanoelloiis hour 
and fibrocartilagc icconstitotmg: tlie attieulai surface 


In the voiuig jiatient who has siistamed injury to tlic tibial tondilc since 
subsequent vigoixiiis use of the joint is Rcucralh ccmtcmplalcd it is desirable 
that the fragments of a fracture of (he tibial condyle be replaced to as normal 
position as possible to reduce the sixe of fracture fissures and bony prominences 
Operative care is usually emploved since the frignicnts of the injured condyle 
may’ have to be maintained by screws, twits, or a built up subeondy lar bony sliolf 
In the older patient the cancellous bone is softer, osteoporotic and follow 


in" injury may bo demmerah/id Tlie irre^anties of the surface fragments 
of the fractured tibial eondvle lend to be demineralized rather than to form 
tough bony spurs that may extend info the joint In this group of patients the 
nroduction of fibroeartilacc that will ultimatelr piodncc union of thf tibial 
condyle fragments and fUI defects in the tibial articular surface is not vigorous 
One of us (N' W C) has had in opportunity to study cavs of this Inst 
which exploration was done for the correction of internal bcamentoiis 
* ents or the removal of a tom semilunar cartilage, several months after 
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treatment of a fneture of the tibnl condole The tibial articular surface was 
coverod with a smooth {,rn% shmj ln>er of fibroeartihge (rig 6) This fibre 
cartilage had grown from the libial canccUons bone through the fissures m the 
fractured condole to fill the deivets iti the tdn-vl cattihgmous articular surface 
During the l criod of hcalm? of these fractures if the bodj weight trans 
mitted througli the fitnoral condole abo\c the fractured portion of the tibial 
table has not been permitted to impinge on tlie tibial table the regenerating 
fibrocartilage will cttciul o%er t!»e surface of the injured portion of the table 
effecting a flat surface (tig 6) 



This newh formed articular surface cannot be Msualizcd in \rajs smee 
It rarely f ntaitis 1 ouj tlcmcnls One cm readdj infer its presence for the 
alignment of the lemoril con hies is nomial and the ah'mment of the femoral 
an 1 tiljial s( ifis shows no valgus or v iiais deformity 

The rointgcnologist gcncralh report widening of the joint space on the 
side <f the old injurv to the tibiat conljle This aj parent wilening of the 
joint pice as s cn in the roculgeuogTanis (J i.'s J 2 and 5) represents an 
uiwaso in tic wihh of the nonradiopvjuc lissiio present between the can 

celloisi M sir/atc «f the 1 moral condile and the re established tibial con 

ujlc b ihrwc m\h„»wo\is twsw in these joints has reestablished the tihial 
articular surface at a level that is rwognirod as normal if s rav views of the in 
jured and uninjured knee arc compacLd 
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SUMMARY A\D CONCI tSIOVS 

The siiccossful iionopcritue tieatment of fractiues of the tjbial cond\le$ 
A^ns accomplished initial immobiluation of the limb in a plaster splint and 
subsequent use of ischial ncight bcanng nalking caliper or nalking tipc cast 
for ambulation The relatnelj flat contmuitj of the tibial articular surface 
m the older patient can be re-established without intra articular bonj* spurs and 
soft tissue irregularities in the joint sarfnec In fibmcirfilage prowin™ from the 
tibial cancellous bone through the fissures in the fractured portion of the m 
jured tibial condjle This tjjie healing of the tibial table fractures is jn eon 
trast to the bonj spurs and softer tissue irrtgiilarities in the tibial articular 
surface that maj occur in 3 ounger patients 
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THE USE OP SODlUit TETRADnCVL SULFATE IN THE 
SCLEROSING TREATMENT OF VARICOSE VEINS 
An Exi'FRiMES'rWi ano Clinical Stud\ 

JamlsA Pingwill M D , D utd T W Lin.MD, \nd 
J vM^2^A L\on MP Ne% \ork, N \ 

(From the Defarlment of Surtferu of T** A*w rwl itotptta^ an 7 Cornell Unnently 
Utihcol Collegfl 

S CLER0THERA1’\ in tfu* trentmcnt of larioose leins has become a routine 
and successful method of dcahtiff with this condition in suitable ambiilatorj 
patients The results ha\e been good and strioiis complications have been few 
owing to careful sehction and good tcclimqut One, howcicr, to subjectne 
s\Tnptoms of pain and cramps all loo often entoiintetcd when emplojing strong 
Iniiortonic solutions of crystalloids such as sodium and cilcmm chlorides and 
sugai. attention was directed to the soap solutions These drugs, such ns sodium 
morrhuatc, sodium ncinoleate, soilium pssUiatc, monoethanolamiiie olcate, and 
others ha\e largely supplanted the ciystalloids m popularity The soap solutions 
are hotter tolerated but dislressing allergic inandc^talions of troublesome and 
nccasionally serious nature hare frequently been met with Further there is 
eiidonee tlut rccanaUzation detracts from the effectiieness of thew solutions 
Consequenth, it seemed desirable to try another agent which might be less 
allcrgicalh toxic and at the same time more tliromliogcnic* c\en while less irri 
tating and painful Such a drug was described by Reiner’ and was made atail 
able to us for study f In his pnpti this author described the injection of sodium 
tetrndecyl sulfate, a smithetic auionic detergent, into the tail teins of mice 
Concurrently sodium ricinolente and sodium niorrlunte were used as controls 
It was found tint sodium tctiadeeil sulfate was a non. potent sclerosing agent 
and produced less tissue reaction than the commonly employ ed soap solutions 

E-XlFBIMtSTIL Lsr 

1 Healthy mongrel dogs of either sex were selected and the major sem of 
all four extremities w.is injceteil with 3 ee of sodium tctradccyl sulfate in 1 
per cent 3 per cent and 5 per coil solutions Tlic method used was the "empty 
\eiii” technique of MePheeter and Anderson* Forty leins were injected and 
cxcisetl flt the end of fiic diys for microseopic examination It was readily 
lonclucled tint the solutions were cffectne m causing good thrombosis in the 
large msjonti of icins There were some failuns where the 1 per cent solution 
was used and instances of local irritation and renctiou when the 5 per cent 
solution was employed Since there was no apparent Instologic dilTcrenee m the 
obliteration efTcet between the 3 per cent and 5 per cent solution it was cow 
cUuUd tint the former would be more satisfactory for ilnncnl trn?s There was 
no slouching from iiindM.rtoiii perivenous inRItratiuu nor was there any cm 
demo of a R\-stnn\o unction m anx animnl 

2 Ritndemal wheaK were riised on the backs of both dogs and rabbits 
4 and 0 2 cc, respectueh Sodium tetradeeyl sulfate, sodium 
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niorrliuate and tiodiiim ncinoUite \iere compircd and altliongli sloughiuj 
occurred in everj instance the oreas with their surrounding zone of mflamma 
tion were 50 to SO per cent smaller with the test drug tlian with the soap soln 
tion controls 

3 Four senes of five dogs each weie chosen for study The first group A\as 
fasted until the scrum protein deteimination m every instance was 48 or 
below Their seins were then injected as in Experiment 1 with 3 per cent 
sodium tetradecjl sulfite, 5 per cent sodium raorthuite, and 5 per cent sodium 
ricinolcate The \ciiis were sectioned at the end of seien daj’s and all showed 
satisfaotorj obliteration 

In the second and third senes the animals were fed 50 mg of dicumarol 
daily until the prothrombin time was eleiated to leiels of from 50 to 1-iO 
siionds (Normal Icicls m all dogs ranged from 8 to 11 seconds ) In all tlic'-i 
animals the bleeding and clotting time was markcdlj eleiated Hemorrhagic 
tendencies were controlled hj Mlimm K but not until forts eight hours after 
injcetion of the sclerosing dnigs The same sclcrotics were again compared and 
in addition, monocthanolamme oleitc was used There wis a 50 per cent over all 
failure of thrombosis which appcanil m no waj dependent on which sclerotic 

• emplo} mg 

ler sodium 

tetrndeejl sulfate sios used in 5 per cent concentration instcsd of 3 per cent 
In tliLs group the tost drug garc an cflcctiic incidence of ohJitention more than 
twice that of the other drugs both in number and degree ^tdl however there 
were random failures with sodium tctndccvl sulfate even when one vein in the 
same animal showed complete success These nud other exponnients using 
sclcrotics in animaU with depressed serum protein and m heparinized and 
dieumarolized dogs hive lieen done and data concerning the effect of thrombo 
gente agents on the clotting mechanism will be reported separately since these 
arc not considered within the scope of this pij>cr 
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Ileports on the use of sodium tetradecjl sulfate m the treatment of patients 
haie bwn made by Cooper* and UiiscbmaD,* who have eoneluded that this drag 
13 more satisfactorj in obliterating nncose veins in aceomplnhing the desired 
end it causes less painful local reaction with a minimal risk of serious sj'stemie 
complications than the commonlj employed soap solutions ^\c have used this 
dni" in approximately 200 injections using 66 patients from otir varicose vein 







NUWBEEt 

— ' ■ Ob!il«ran‘5“ 


34 




OiifstiOMble 

n 


fc7de iLoc'sT) 

35 

8 I 


risability 
Pv(te®>e T€8ttipn 


DINGWALL ET AL «ODIUM TETBIDECTI* SULFATE FOR \ARICOSF VEINS 601 

clmic In one half of the patients it aias the first tune they bad received sclero 
therapj and the remainder had received injections with monoethanolamme 
oleato Approvimatelj 10 i»er cent of tins half were chosen because they had 
encountered severe local reactions with pain and inflammation or had suffered 
allergic systemic reactions Criteria m judging results were those commonh 
accepted in this t'pe of therapj namelv the extent and permanenej of oblitera 
tion per injection associated with the absence of undesirable local and sj’stemic 
reaction These mav be quictdv seen in Table 1 which includes onl\ fortv four 
patients on whom adequate follow up stndv was possible 

In 75 per cent of the injccltons the 3 iier cent solution was used with a 1 
per cent solution being emplovcd m the rctnainder Generally Ibo weaker 
strength was given in subsequent therapj if a jiaticnt was noted to have any 
untoward side effects In tin. sc cases however the 1 per cent solution seemed 
to have adequate thromhogenic potemv and distrissin" pain following its use 
vras umfotniiv absent Where feasible it was our practice to silect the lowest 
available vein of the c\tremitv which had a proved communication with the 
vancobed segments above either m the lesser or greater saphenous chains A 
hypodermic needle was inserted then the leg was elevated and milked of 
stagnant blood A tourniquet was placed hmh on the thigh and the solution 
Was Riven in amounts ranging from 1 to 5 cc The leg was left elevated with 
the tourniquet in place for ten mmutvs In this fislnoii paiticularl' when 
larger amounts were injected the resulting segment of thrombosed vein fre 
quentlj measured as much as 40 and averaged 10 to 20 cm There was no 
apparent correlation between painful reactions and tlie amount of solution which 
Was injected In no ca-jo was there am sudden or «enous anaphylactic reaction 
The systemic reactions noted consisted of slight fever and cliiUs for a short time 
generally noticeable about iwentv four hours after treatment Iso reaction was 
considered severe enough to warrant diseontinnauon of thetapv save m one 
patient 

It was particular!} gratifying to note that the group of patients selected for 
treatment after having difficultv with sodium monolale were particularly free 
of untoward symptoms when the treatment was resumed using sodium tctradecvl 
sulfate 


SUUUVRV 

The results m experimental and clinical trials using sodium tctradecvl 
sulfate as a sclerosing agent in the treatment of vancosc \eins point out distinct 
advantages for this agent over the more commonly used soap s^ilutions \nimal 
expenments show it to \k a more potent thrombogemc drug and its use in 
patients has been confirmative Further, the iclative absence of side effects 
such as pam redness swelling temporary disability and distrc^mg systemic 
wactioTis appears to warrant its continued use rather than the wileh emplovcd 
soap solution 
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THE CHANGINO STATUS OF SURGICAL CARE 
I s Rv\wv, M I), PuiLAonPiii'. Pa 

(From the JloTTtson Depcrtme«t of Sorgxot Rrtfarch Sehooh of iledictne, Tnii^rsity ef 
Pwitiij/lionia flxi the Suraicnl Clmu of the of the Vnncr$\ty of Feiin^yhorno) 

l HA^ E tlie most pleasant inoinori<s of m> first \jsit to Rochester when as a 
'er> >oung stirgcon t was told the late John B Benser to take a tncatioii 
li> Msiting eortani snraical chnics Shortlj after mj arrival at the Clinic I met 
Dr Judd, and I followed him closelj for a week 

1 saw him as a skiUfwl surgeon I saw him as a teacher interested in soung 
men, offering sound advice from a life full of rare experiences I rememher 
well his taking mo to a Widnesdaj evening staff meeting where I was shown a 
tragic acculent which oecurrvd during a supravaginal hvstereetomj , and I well 
icmcmhor Ins admonition to me later, ‘Sueli tragedies happen to all snigcons — 
rarcl) to the prepared surgeon, but all too frcfiuentlj to tljo->e who are not so 
well prepared ” His terminal illness occurred. 1 believe, while he was on his 
wav to Philidelphia to lecture 

\\ ith the acotptaiico of tlie antiseptic and later the aseptic discipline m 
surgen, areas which prcviouslv had bein denied the most intrepid of surgical 
adventurers were opened to all surgeons Thus in the latter part of the nine 
tcenUi eentvvrv and the earls part of tho pre-wwt eenturj emphasis was placed 
cfiiclTv upon the teehiiical asi>ec1s ot sunrerj The surgirj of the bodj cavities 
took on a new birth, but tin morbiditv and inortalitv of manj operative procc 
durrs l>olh old and la* wiu still high This was m part due to the la(k of 
kiiowkdgt li\ man) surgums of the normal phjsiologj of ibt areas being sub 
jeeted to operation and to an cvin greater ignorance of the deviations from 
the normal which occurs during disoasi* The responsibihtv for these circum 
stances was not solch the surgeon s The frontiers of operative effort were ex 
lending so rapidh tliat phvsiologic and bioehtmical knowlcdgo could not kein 
|vace vv Ith them 
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I nni umiiidid of ui tiieidcnt thit ooeurifcl it a meiting of the Ilritisli 
rinsiologienl nt tdinbiiigh in l‘)27 A siinposinm on fht spleen i\as 

In in^ held niukr the chairniinslnji of Sii I'dward Shiipei Sliacfir I sat next 
to Lord "MoMuhnn for two honn while lie liceaine moie and more restless 
Finally after Professor Tuit had diieussed eortiin aspects of the spleen of fish 
’Mojnilnn nose and said ‘I haxe liitcnid patientlv for several hoiiis hvit I 
Inve Iieiid nothing that will help nit in the care of patients with splenic dis 
case Sir I-dwuid inswcicd ^ounlnsthavc further patienci Kvintiiall) 
we will hi aide to help jou piihajN what has been related this mornniR will be 
of help will 11 It H better imderslood 

The liigh niortahtv which followed opentions for thoracic (mpvcma in the 
nrmj cainjis during the iidbicnza epidemic of World War I provides an exeel 
lent example of tin. failuic of surgeons lo use OMStmg phjsiologic knowledge In 
a few camivs v oiing siii-geons possildv as the result of superior phv siologic tram 
iiig and possibh heeniise of a lack of surwical skill used internli puncture in 
stead of the traditional ojicrolion of rih resection TIicj placed the ttilK. draining 
the thorax under water in some instances and m others applied suction to it 
The nutliods which thev used prerented pneumothorax and incdnstinal shift 
In these eimps the inoitahtj was relativclv low m others it was shockiiigl) 
high 

It rumincd for 1 varts Oralnm and his eo workers on the 1 mpveinn Com 
mission to correlate phvsiologie, bactenologic and pithologie knowledge to the 
iinmidnii j lohlem and u new cn in tlioncic surgerv was opened Diillois made 
tlic firet e inful studies on the luitritioii of these patients md dcmonstinted how 
imioitiiit It was that adeninit iiutrnion Ik mamtanud during the ]ciiod of 
rcinveiv anl eonvaleseonee 

liungi ( nlc 1 id tor some vcais been inttiested in eeitom phases of s| ode 
in aiiistlusn and in s me of tl i piol Icms of lijpertlnroidism Ik h id tiiid in 
make surt.ions rodirt that it was their lespoiisilnlitj to Itenim iuoil dnilv 
inteiislid in the j lohkms with which thev eliilj came in eont ict It is tnu that 
Ins ohservations weiv not tlwavs correct noi his ekeltelions nlwavs sound hot 
lu stinuilitcd an untold amount ol itaeaieh h) clmieiaiw and siuntists wlueh 
has been of imniensi v ihu t tile iiioie than anj otbei American surge ni < f Ins 
time tnlke d of impiov mg pre ami ) ostopentive cate 

The elder statesmen at Rochester of whom Dr Tiidd was one caih 
Ualired tin cflict wliicli seKiilihe effort would have on the practice of iiuihiiiK 
mdsiirgirv KendiU Mann Rosenow and nnnj others were lironght to tin 
Clmie not to eiigagi in elmieal mnlieinc oi sui^cn hut to expand the ixistui„ 
knowledge of tlu pathologu phvsiologv of diseast Judd hei unc a iiuslu 
surgeon hiciuse of Ins ahibtv to utilize such eontnhutions as thev becalm avail 
able in the therapv of main surgiul ilisordirs One onl\ nerd road tlie iniitn 
Initions to surgical literatim of which he was a joint aiithoi to be assoud tb it 
/ nrovukd the incentive for manj vonn' men to sfudv fiirtlier tin (iro! Inns 
I . were dail> uniting at the operating tal le and at the 1 isNi h 

""*^11 during the pinod of tin carlj twenties that one oouhl rccogmrt a 

* " erted effort b' surgions to reilnce the morlmlitj and mortalitv of 
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contcmiw ii\ &ui},ieil opentioiw In the introauction ol improMd mctJioiK ot 
Iicoperatno preparation and i ontoiH.r\ti\c cire \s tlie plnsioh and tlie 
InocUcrmst dexeloped now tiehmnms i«n imcsti{iation thl^ made a new bod\ 
of information aiailalile The sur^ns who could understand bueh knowIed„'e 
begin hen and there to ippK it lo the problems dail> being met m the surgical 
ilinic 

Such i change has had a pn found influence on surgorj The holders oi 
surgical tffort wtic more wideh extended Mans diseases which were not 
linen itilc to cuie 1)\ iiuda 0 tlur ipj ln.e imc subjected to surgical tlicrapj iiid 
whih (lire his not alw ns bun attained a great measure of relief from suflering 
has been afforded Thcmirlidita indmoitalita ot manj of theimwer and most 
ol the ohUi opiratioiis weie ^rcith itdiicetl The surgion began to be less 
afriid f { beioming too scientific and the pure scientist came to riilize that the 
fundament il oWrsatuins fnim the Ulwrvtors vutc iwotc apt to find successful 
climeal apidicatmii thriugh the iffoits of thoroughlv trained joung clinicians 
\ mutual risp(.ct ind iindcrst indmg aros< hetueen them 

\s om ro\K\\s tlusc eurh iffotts iti imptoung core iiid m intending tlie 
tecluncal aspects of suuen one might well gain the imj icsston that surgeons 
are inclined to 1 1 taddists ritlier 1h m critical scientists ^\ e haic gone through 
\arioius eras in i m ind in tulini*nu Intiaaeiious thcripj was slow m being 
adnited hut onu it w is wi. nciHv lorgot that the gastiomtcstmal tiact was 
signed lot a sjiecitu iwmtion uid should Ic ustd whencser possible Mnnj 
siirgcoas did and sonn still do n | an ill insumal hernias ui the same \\a\ or 
do e\irj choloetstictdin oi gistrulomi or thiroideclomj alike Surgeonii too 
fro pientU ban boeoim so u iicermd with methods th u thei hate forgotten the 
importanci of inneipUsand tin t iri ihk rcictioii (f patients to dvsease Too 
grt it empIiHis Ins otton t< n pli<cd mi>oii hiuited ispeots of disc iso and upon 
cert iin sj ecihc asiaels ol t in instiad of n iliziiu the interrelationships of manj 
I lolo^ie j roeesscs 

In SI lie of these txccsSis I Ulu.\e tint i. Ueiltlij process of dcsUopmenl Ins 
takiii pfiet ind that ( leh | Ins ot this deulopimnt lias udded ^.reatlj to the 
knowled i ot di eist iiul to tin silil\ . i mcstlnsia and opeiatmii P mj incisni 
in pre an 1 jxistoi cntitc »nn and in opirUnc tichnntiie has bceome less ctuUnt 
althmigh it Ins not dis.ipi lud while sound clinic il mtcstigation has cvme to 
phs in i\cr uicrca-Mng rih m tlurips in its broadest scnsi 

Tic Ihuliinunt / — Hartes ( iishing s intimate knowledge of 

cert! rtspitnl nut end htiik Ud to the dcteloj nient of neurosiirgort 

is a speniil fiihl of surgical imUator anil he will alw as a I c looked upon as the 
hrsl g.nius of this sftcialfs lie insistiil on painstaking histories of patients 
He di 1 n >t tol nilt tin ditoice ol the hand fnim the mind A surgeon was to 
liim an internist and Mwnethjng more 

Th neim.siir^tsn must le a n. tiroaiiatoniist neuroi hssiologist nciiro 
1 ul»l,.5Kt »,„1 Cushmj sl,„„h|„l m i.nlold Dmount ot ln..c 

nrf rev ,„l, o,„] reverted l„ Ihnun,,, aiul reicni.st, tho vreirld 

III «o,. ,„r ..ourovur,..!-, . ,.We«),„h ,1 h-,,1 ,„,„re atl.inod an.l 



I am ninuukd of an inpnknt tliat of^nritU at a meetms of the British 
riijsiological bociet\ at IMmlmr^li m 1^27 A Minposium on the spleeu sias 
bcitu held iindu the clnimnnslnp of Su Edward Sharpe\ Shnefer I sat nest 
to I ord MoMiilian for two hours whik he hceomc inort and more restless 
1 iiulli after Proiissor Tait hid discussed icrtnm aspects of the splem of fish 
Alojnihau aro.se and said ‘I hue listenwl p-itientlj for several hours but I 
liasc heard nothing tliat will help me m the rare of patients with splenic dis 
nsc ’ Sir hdward answered * \on must base further psticnet Esentuall) 
we will be able to help jou perhaps what has lit on related this morning wnll be 
of help when it is bittci undeisfwxl ” 

The high mortalifj winch followed opeiitious foi thoracic cinpvcma in the 
armj camps during the inflmnzi epidemic of World Wir I piosidcs an esccl 
lint essiniile of tin failure of surgtons to usi tsisling phjsiologic knowledge In 
a ftw camps soiing siinrcons i>ossihl} is the result of superior plusiologie tram 
mg and po'Siblj because of a lack of surgical skill used mtcrjib pnnctuic m 
sttad of tlio traditional o|>eMtiou at nb resection Tliei placid tin tubi dramnu 
tlio thorns undir wnter in soint instances niid m others applied suction to it 
Till methods which tlue used preitiifeil iineuniothorax and mediislinal shift 
111 thesi camps tht mortnlitv was rehlucl> low, m others it was shockingli 
high 

It reniaiiud for I, v arts Oraliam and his eo workers on the rmpicma Com 
misHicm to conolnti plustoloi^ic bniliriolonc ind puhologic knowledge to the 
immednte pnilihm and mew ira in thoncic surgcri wosopened DuBois made 
the first cariful studies on the iiulrilion of thisc pilunts and lUmonstrated how 
important it was thit idcipnti niitniion lie maintained during the period of 
nio>er\ and eonialosunit 

(ietir,.e Ciilc lia<l for some jenrs lieen ml< iistid in cirtnin plnscs of shack 
mnnisthesia and in Home of tl i pioMcms of h>j iithjioiJism He Ind tned to 
mike surgeons iiali/t that it was then rcsponsil iliti to licoim more deiph 
iiitenstid in the problems with which thi> diil> cum in eonlael It is tnie that 
Ills <ilisei\ations win. not alwaisi irieei nor his didiietions slwais sound but 
he stimulated an untold unmint of nsiarch lu eliiiKians and scuiitists which 
has I cen of inimiiiss saluc Cnii more than aiy other American siii,.eon of his 
tiiiii talked of iniproi ing pie nnd i ostopiratue caie 

The elder statesmen at Rochester of wliom Di Judd was one earlj 
iculi?cd the iflict wlmh scientific ifiorl would Inie on the practm of medicine 
and siir,.ir\ Kind ill Alann Ktisenow and main others were hroii^lit to the 
(.lime not to en„agi in clinical ini dicine or sur„tn but to espaiid the existing 
knowledge of the j athologic pJnsiolog> of divase Judd I ecnmt a inastci 
surgeon I eeausc of Ins nbilitj to utilize auih loiitnlmtions as thej bccime niaii 
ibk in the tlierapj of mam Hurgicil disorders Om onl> ncid ind tl c tonfii 
hutions to surgical htiratun of whith he was a joint author to lit asMiud thit 
I nrosiJed the incciitiic for roanj joung men to stndi fiirtlnr the jiroblems 
*1 eh thej were daiK meeting at the operating talil, and at the IhsIskIi 
" ” It wa.s during the pencul of the eirh twinties that one could recognize a 
concerted effort bj surgions to nduee the inori idilj md niortnlifj of 
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con 1 omporar\ s>urKKal operitums l»\ tht introcltietioii of improMd methods of 
preoperatne prepiration and i ostoperatne eire As the physiologist and the 
biochcmust d(.\eloped new teehnnpiis foi imistigatuin tlie\ made a new bodv 
of information ulahle Tin sur^ions who could understand such knowledge 
1 egan here ami tiuic to ai'plj Jt to the problems dadi being met in the surgical 
clinic 

Such a change lias bad a pnitound influence on surgers The honlers of 
surgical effort were more widely o^temled Mam diseases which were not 
anieiuhle to cuic h\ mcilicil tlui ip\ iReame subjected to surgical therapy and 
whiU cure Ins not alwais ! ic» attained a groat measure of relief from suffering' 
has I cen afforded The morhidits andmmtality otminy of the newer midmost 
ot the oldii opi rations wen ^-rcUH reducwl The surgeon Icgan to be less 
ifraid of becoming too scientific and the pure sneiitist came to realize that the 
fundament il ohsinatioivs from the lalMU itory were more ipt to find successful 
clinical apilicatioii through the iffmts of thoroughly trained young climeians 
t mutual respect and underst indmg anst Ivetwoen them 

As one renews tluse e u!\ efioits ui improsmg care ind in extending tlie 
teeluncal ispects of suucn einc muht well gam the impression that surgeons 
arc tiiclincd to I e faeldists r ither th m cnhcal sticntists M t base gone through 
sarioiLS eris ui < ue and in tcihuMpic lutmseuous thenpe was slow m being 
adoited but oiue it was wi nearh foigot that the gastrointestinal tract was 
d aunotl for a spieihc Eumiion miel should Ic used wheiiescr possillc "Monj 
surgeons «!id and some stiM do repair all mminal heinias in the same was or 
iloescry choleisstpctoius or gistndoms or thsroidctlomj alike SurBcons too 
frPtpuntls hue I ecoiiu so coiucrmd with metlKnls tint this hose fontotteii tlie 
mi) ortanci of jinneiples and tin \ irnbk te iclion of patients to (liscnse Too 
grr si emphssu his otti n lieiii idsml upon limrteeV ispects ot disease and nj on 
cert iiu s) ocific as) cots of c ire mste id ot re ilizmg the interrelationships of many 
Inoio 1C I roee>scs 

In s|tite of these excesses I beluvr th it a hciUhs process of d» solopinent lias 
taken jhce ind that each plnse «t this elticlopment has nddeel gieatly to the 
ktiiwlciKe of eh ease end to tlie vtUtx el inesthesia ind operation }■ minrtcism 
111)111 iml ]>n.st()i rratue c ire and in i peritiu technique has become less csulenl 
altliougli It has not <lis.ippcu«d while sound clinical investigation has come to 
l'a\ -in cser mere LSiii^ role in Ihenilv iti its broadest sense 


Tfie /hiffj/imeiit / Siof/rr; — Ifirvcv Cushni„ s intimate knowledge of 
ccul respin d m \ eml >cmu ph^si >lo„\ tei the dcvclo) nicnt of neurosurgorv 
us a siocnl fidd of suigicd .ndcavor md he will always bo looked upon aiTthe 
hrst geimis of this spccialtv lie iiisisted oii jwinstikmg histones of patients 
He dll not tolerate the ilivorcc of the hand from the mind \ surgeon was to 
him an internist and something more 


TUc „ ,I„ ,„t nturo- 
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he and his disciples Mere responsible for a complete change in the surgical ap* 
pronch to mnnj neurologic disorders 

illy Alej cr and Howard Lillicnthal were nmono those who early espoused 
the cause of a surgical attack on certain intrstlioracic diseases The development 
of the negative pressuic chamber was m attempt to meet the phvsiologic dis 
turbsnees associated v\ith intntlioracic exploration It remained for Evarls 
Graham John Ale^iander, Edward Chnrchill and others to make the surgery of 
intrathoracic and intrapulmonarj suppuration and benign and malignant tumors 
as safe as much of the intn abvtommal aurgety The surgerj of pulmonary tuber 
culosis has provided now hope lo suffciers from whit prcviousI> was congiderel 
a purelj mcdiesl disorder And jet it mas well he that &treptomjcin or some 
other chemotherapeutic or antibiotic agent mxj again return this disease to the 
categorv of nonsurgieal diseases 

The brilliant work of Alfred llialock who witli Helen Taussig has provided 
a solution for the tctrnlogj of Tallot of Robert Gross and Clarence Crafoord in 
the therapj of aoitic coarctation and of Reginald famithwick in tie surgical 
tJienpv of essential Jiypcrfcnsion provides further evidence of the chaKs^ng 
status of surgieal ciic The svmptoms of many jvenplieral vascular lesions can 
now be iclicvcd bj sv inpathectoinv kmbolcctomv is toilaj so common that a 
successful operation causes little tomment Alrcidv some men are devoting 
thoir entire effort to tJie problems pn <.en(od bj roscidor disease 

I) Gordon 'Murray at n recint meeting of tlie American Surgical 
soci itinn reported that when an aiea of ex|)cnmentallj induced cardiac infare 
tion was excised before relaxation dilatation and paradoxical pulsation of the 
hcait had taken place cardiac faiinre and ventrieidir fibrillation did not occur 
while deith occurred m nil control animals V,c shall not eonvinee our cardio 
logic confreres that this procevlnrc deserves immediate clinical applieition but 
JIuira> a concept bears testimony to the constantly wultnuig interest In surgeons 
m what for years have been considcicd medical problems Ind who would be so 
I old as to deny that before another decade has passed the outlook of coronary 
disease winch claims so high a toll of our profession maj m part be amenable to 
surgery 

lor nearly two decades (heie has 6ten general agreement tint the best 
therapy for a gastric or duodenal ulcer once a medical program failed to gne 
relief is a radical resection of the stomach and the uleer 1 eanng portion of the 
duodenum if the ulcer is in that part of the bowel It is m my opinion still 
the best operation for a gastnc nicer The rctincoicrj by Dragsfedf of the 
effect of vagus resection on total gastric secretion anit hydroeWoric neid 7 )Todue 
tion is another example of a physiologic approach to one of the most important 
elnracteristics of the peptic ulcer An abundance of free acid induces chromcity 
of the ul<«t important factor m the pain associated with the disorder 

Ti <» etio!o<»a of these lesions is not yet clear althoiuh as a result of the work 
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Vagal iieurectomj will not supplmt radical gastric resection c\cn for 
duodenal ulcer, but it provides a rational approach for the correction of one 
aspect of the pathologic jiHa siologv of this indespread disorder 

Alanj icars ago Pasteur rcniarkctl Tate fasors the prepared mind 
* Those who ha\e broadened and are broadening the horizon o! surgical effort 
have had the neccssarj spirit of inscstigition in their fields of special interest 
While m the mam the fundamental work has leen done b\ men in the basic 
sciences a worth while portion of it has come from tlie laboratories of snrgual 
research 

The direction of surgical therapa must be more and more tow ird less 
destructive operations if lesser procedures can be found which will correct the 
pathologic phasiologs of a gi\cn disease But until such mctliods are found wi 
must in certain instances mo\c in an eacn more radical direction Bold surgeons 
are now doing large operations for small tumors and the end results of operation 
for manj malignant tumors are showing definite improvement 

It 13 not possible to rcsicw all of the changes that ha\c taken place and aie 
taking place m operatise effort for they coscr nearly the entire field of surgers 
This IS the result of mam forces some of whuh I hose alreidj rcfcricd to It 
IS the result of the greater responsibilities afforded somig men of sision wlio 
snth modern training and an appreciation of the relationships between research 
and praetico liase not been tied down bj the dogma and empiricism of the 
so-called golden age of surgerj It is tho result of iinjirosimcnts in nncsthesii 
md anesthetization and m pre and postopcratisc care 


dnesf/ifSKi — Anesthesia asssc know it todaj has contributed mucli to the 
maintenance of phssiologie balance in patients during oj eration and in the post 
operatise period Vdoquate ssorking conditions for the surgeon arc prosidcd 
without the SOS ere depression of bo<ls function sshieli fornicrls w is so common 
Tissue damage secondarj to anovia is minimized b^ support of the circulation 
and inhalation of adequate concentrations of ovjgen The acnlosis of ilccji 
ether anesthesia is recognized and asoidcd Rcla-Aation of the abdominal wall 
is secured not b) prolonged narcotic poisoning but with spinal anesthesia or 
ntncral aiusthcsia supplemented ssilh a turare-like substance The phjsiciin 

anesthetist no longer strises for a reduction in anesthetic mortalitj this he has 

largeh achioicd The goal now is a reduction m morbuhti a lowt red incKlcncc 
of postopenitne nausea and somilmg of atelectasis and pneumonia of malaise 
and psjchic depression The anesthetist is mosing m the direction of techniques 
which will accomplish these purposes to an e\en greater evtent 


PreoiHratiic I reparation and rodoperatne Care— The surgeon now recog 
nizcs that expert preoperatne ireparation and postoperatne care are essential 
parts of surgical therapeutics The operation remains and probablj alwnjs will 
remain the most dramatic pirt of the sutgion s woik but a succcNsfiil open 
ion now means a well patient The surgeon as contrasted with the optrator is 
Mter equipped criticall> to esaluate the newer adjuncts to surgical therapA to 
lie end that patients prcMoush denied operation will recdvo it and that fix 
orbiait> and mortalili of mam operations will constanth dccreisc and tiu 
end results constanth imprmc 1 ran do no more than briefii roT.ew of 
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Ihesc cuncejits which ha^c hd<l and arc Iiavin^ a itiofoiind mfliience in alttnn" 
tho status of surfiical care 

Iniub/tfMn — ^TJic re(/ort of M ansreiisfecii and Fame in 
19‘13' on the use ot Ki^tric suction drainsRe nnrked n milestone m the cirj of 
patients lequinntr inijor alMjoinmal b^Igtr^ in the therapy of acute intestinal 
obstruction, and in the control of fluid and clcetroh tc Inhncc Siictiondraiiiafre 
IS now ntihred m iMfj chnie to keip the stomach empt} befori operation trins 
fornmiR wint proMoiisl) w is a cesspool into an empt\ and clem visciis Radical 
(nstne resections cm he done and the remaimii" pastrie sepment kept enipt> m 
tin period imnudnlel} following operation This pnctice hns led to a suh 
stantial udiietion in tlic morbiditv and mortality of pastric operations -\ciile 
pastrie dilatation has now become a rants mour clinics 

The dcselopnuiit of the Miller Abliott Inlie and Us use bs .Toliiisfoii and 
Abbott’ in acute mtestind oWnielion nnassociated with psnprcne was n further 
step ui pistroiiitcstinal inlulalion Wanpensteen and Paine’ had presiousb 
reported the use of short tulie intubation in acute olMnictioii There can lie m 
doubt tliat m their binds and m others the use of suction dnimpe resulted in a 
siibstintnl rcdueftori m the mortalui of this condition In the itest of cRnics- 
the mortaliti of acute intestinal obstruction prior to mtnlntion was npprosi 
matih 40 per cent Mith the use of short tube intubation Manpensteon’ rt 
ported n mortilitj of 17 1 percent Ali1>ott and Johnston* reported i niortalitv 
of 9 1 }>er cent w ifh the ii'c of the Miller AW>ott »»?)«• while n ifh the same tube 
^^lllpple’ and Leipli Velsoii ind Swenson* reportcl a mortilit\ of JR iiiid 5 9 
per f lilt resptetiielj 

Intubation has nude it possible to nnintain more aecurnteb tin tliiid and 
ilootrolitc bilnnoc Mith its use tbe )atholopie effects of intestiiitil distpiitton 
c in bt cnercomi thus improving the peneral and local eiieulation and leducinp 
the effects of distention upon iispiration It has made possible single stapi 
resections c)t the ripht half of the colon thus reduemp tin hazards of two or more 
iipei itions It has permitteil the mirpeon to take the poor nslc patient dtlij 
drated distended and m peripheral eascular coUupse and relial ilitatc him to 
the estent that opi ration can be done with safety It his j>ro\cd to In one of 
the great ai<ls to the abdominal siirpeon 

It has stimulated an unl>elicaable amount of restanli ind still more le 
mains to 1 e done Poi jnan> sears we baie sfiokcn ot j arib tic ileus m nssocia 
tion with diftiLse peritoneal infection and set in the picspnee of this condition 
' ' > « _ r I «i ^ »!,„ ,iimll })oweI Siireic 

traditional sense 
P wrote of sliociv ns 

follows ‘ A rc\iew of the results ofitaiocd in tbe cstcnsne amount of worh 
that has been clone on the problem of shock lioth espenmentalb and clmiealh 
makes the point I Jure repeafccRi emphasized piWruhrlx char mmeli that 
tJic condition the surgeon ealU shock mas l»e due ti> a vancts of nu es The 
nation m the primarv etmlopic fieior in a condition in winch identical 
'roieal ssmrtonis occur js prolabh the cause of the more or less contradictors 

conclusions armed at bj imcsfigatom loth expenmentallc and climtallx ’ 
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In the intinining jears a ^re-it d<*il of work Im been done in tins impor 
tant tiLld and the -idee^nt of crld \\ai II stimulated further intensne reseaich 
It n now time tint \se xttempl to reorient ourselves in regard to this condition 
Rei-ent earefnllj contiolkd investigations Ime cast doul't upon the concept that 
there is a generalized increasL m eapiHan permeahilitv in regions remote from 
trauma or c\in following severe homonhage 

Conmand and his associates' have shown tint the essential finding m 
clinical si o(k in man is an imdcnnite \eiiom return of Wood to the heart wdh 
diminished eardnt oiill ut V reilnetion m the circulating Wood volume is in 
most instancis nsponsihle fiu these ehaives In stvirt states of penpheril 
lascuhr c ilhpse iii man the hl<H>d \ohime niav Ik. loduced as much as 40 per cent 
or more It is a curious circuinst ince that iii the collapse of the circulation 
nssociucd with some al ilomunl injitries and m scvtiv infictions the reduction 
111 the effectn c hlood \ olume m n l>c much less than this 

IinostigatoiN and eUnicians have long hcvn bafllul b\ the fact tint witli 
efftctisi. tin rap} some pituiiis achieve honuostasis fauJy prompth while others 
fail to do so The work of Kmik Scligman uid Fine* has shed new light on 
this circumstance Thev have concluded that advanced slioeh constitutes n 
state of pri „rpssm detmoratiou winch is not aimnahic to the tv pcs of thernpv 
now avaihllc piohahiv because tundamcutal hiociicmie il changes liave dc 
veloied as i result of a piolougcd dehciencv of capillarv blood flow These 
chin es imv result fiom changes picdominateh involving one vital organ suoli 
as the liver or from widespread cellular d image Reeciitlv these authors have 
chtomed fnithor e\i Icncc which implicates the liver ^s the conditioning organ m 
the development of iinversihlc shook 

The late sti„e of leriphernl vnsculir colla|>sc soeallod irreversible shock 
cannot bi overcome bv restorilion «l or even an inciease over the original blood 
volume Hut surgeons now know that the irroversihle stage of shock can be 
prevented li} tarh and vigorous 1 hera|v directed toward maintenance of an 
adeepntp Wool volume 


In the search for blood substitutes Huu^enstecn and Ins associates turned 
to bovine III ism i H InU tiu use ol Hus roatcri U die! not prove practical jt ms 
helpful as a pilot espernnent 1 dwiu t elm frietiointcd human plasma nid 
IS dated a gr iip ( f snl stances «t gn it v due to tlmical medicine and surfer} 
Two t-in nl slatiiiiiiits cm be mael« on the lasis e»f the militarv exjKncnce 

with infiisi in fluids l-iist vvliiie pi ism i ur albuiiiin soliit oils mav heUsidasa 

sto]>_ ij III hemorr! agu shock patients need vvheik bjm d u> pat them m shape 
for s\vrv,ie \l i me- lures nnl 1 1 speed lonvoleseenee St corn! while eonc< iitratid 
serum all iiimn is ilTwtivi m vvtil hvdrateel inticnts \\ is relativil} inilTictive 
m d.lndntcl prsoiis siieh as deseit troops The mditarv csperuncs furthev 
enilu i7( I the luctssitv of idequite \wliinie tUtrapv m shock ff a ntieiit 
IiaslM40iHr(entofll. cITe.livt 1 1 xkI volume too miitli should not bo , v, ecti d 
frmtheraiv wIucU puiwd s bwt 10 ;m.t wwt ot that ksi lucsoinbt and an 
nnigsavt Wverv div Iv i k.juate n|i]atei»«il I or e fTis-tivo n place 

ut o,K must d urmme VlcbioeKl voluim and this is now he in r done ilaih ui 
wain ot mir hosj uaK • j- eioiu uaiiv ui 
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tlic'-i. cotuipts which ha\e hail and aic haiiii? a jmifoiind iiifiiicnie in ilterin^' 
the stuns of surRicnl caie 

Od^lroxute'.lmal Intvhntton — ^Tlie rtiwrt of A\ anjrimtpcn and Paine m 
lOlJ' on the use of ('istrie auctiim dninase marked i milestone in the cirf of 
pilieiils lequirnit; major nlKlomiinl buigers in tlic theiapj of nciite mtcstinil 
ohst ruction and jii the toiUrol ot fluid and elect lolj to Inlince Suction draitiap'i. 
Is now utili/ed incvin tlinii to ktep the stomieJi emptj bifmc operifioji trims 
forming whit preiiouslj wa? n cisspool into nn emptj and clean msciis Radieal 
Kdstric resections enii be done iind tin tenaimiijr pastne scKtiicnt kcjit empty m 
the period imnudntcly following operation This practice his led to a sub 
stantui iidiiction m thi inorhidus ami mortalitv of pastric oitiations .\ciite 
Kastrie diht Uion has now heconie a rai iti m our clinics 

The deielopmeiU »f tJie ^Jiller \hhott fulie and its me hi Johnston and 
Ahhotl’ 111 aouti intestinal ohstnictioii nnassociatcd witli pinsuiie was a further 
step in ifistiointestinal intiil>atiun Wanpeiwtccn and Paine* Ind prciiotisli 
reported th( use of sliort tnlie intnlntion in icnte oKtnicfion Then cm hi m 
ilonht that m thiir hands an<l in others the use of suction draimpe resulted in a 
suhstantnl riduetion in the mortaliti of this condition In the hist of clinics 
(he nwrfiljti of acute intestinij ohstniedon prior to intiihatum uas 
imtpli 40 per eint ^^lth the iise of short tulio intiihation M injeitsteen’ ri 
ported a mortnlitj of 17 1 per cent Ahliott and Ji*hnslon‘ rej ortod n mortality 
of 9 J per eint witli tin um of the Miller AKIxilt tul e while with tin saiiio tain 
^\hlpple* niul I iiKh ^cIson and Swenson* reported a mortnliti ofShnnd'iO 
percent respictiielj 

ifitiibition his triadt it fiossiMe to luttittain mute neiuriteJj thi fluid anil 
elictrolite hilanee With its iisi the pithologic effects of intestinal distentmn 
cun be oioiionie iJuis impioMiiK the general and local circulaliou and rcduciii,i 
the ifTeits of distention njKiii rcspintion It has inadi possille single efagt 
resections ot the light 1 ilf of the ti Ion thus leducmg the hizirds of two oi more 
operations It lias pcrmifteil the siirpreon to take the poor risk patient dehi 
diafnl ihsfiudid ind in peripheul t iseidar eoJlipse and ieh«l ilitate him to 
till pNtent tint operation eon le doni with saltty It his piosid to lit. one ot 
the great aids to the abdominil surgeon 

It Ins stimulated an unliclicsable amount of research nod still niorc le 
imms to bo done For ninnj ynrs we hare sioken ot jaroJjtie ileus in nssoen 
turn with diffuse pintoneil infection and set m the ptcsencc of this condition 
I hate seen the Miller Vlibott l«l>e piss frceli through the sni ill bniul Sure)' 
tins rould not tike pine if the iHinel were paralyziil m the tnditionnl seiisi 

PtTsphi'wt Iflscwtwp < a/tap « — Iw 1918 trank Maan.' w.cQte of slwik us 
follows A ro'icw of the risiibs obtained in the esteiisnc amount of work 
that has been done on the problem of shock (wth eipirimentall' and cliiiiialh 
mikes the point I Inse reiieatedU emphasizoil pirtieulirh cieir mme)' tinl 
the condition the surgeon calls sJiock mas Ik due to a \nriet' of cm cs The 
tion in the pnman etif>loi.ie fictor in a condition in whah iddituil 
1 «niptonis occur is prol aMj the cause of tin more or less lotilrn in lorj 
ns armed at bj insestigators both eTpcPimentall' and ctmieidl' 
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III tilt inttr\eiiin^ lears a ;rreat dial of work. Ins licin done in this jmi>or 
tant field md the adtent of orld Woi II stimulated further uitensnc usearch 
It IS now time tint we attempt to reorient mirsehes in rcRird to this condition 
Recent firetulU eontrohed imestigat\on<i lu%e east ilowbt upon the concept that 
there is n ^'cnerihzed increne in capillars perineabihts m regions remote from 
tratma or e%en iollowing sc\erc liemorrhaac 

Coiinnnd and his assoentes* Ime shown that the essential finding in 
ilinieal shock in nnn is an inadi<nntt senous return of Mood to the heart s\ith 
diiiiiiiislud cardne output A icduetion in the cireiiliting blood solume is m 
most instances lespoiisihU for these tlnnges In scsirc states of iieriplieral 
\asciilar rulhpsi. m man the hlo««l \ohiine nnx lie redirntd as nuieh as 40 per cent 
or nioiu It is a piirious cirtumstaiue that m the collapse of the circulation 
assopiued with si me alMlonunal injuries and in severe infections the reduction 
m tl e effutue blood volume mav he much less than this 

Invi'stigators and clinicians have long l>een baflliH] In the fact that with 
elTiitni. tiienjn some j atieiits nthievo homeostasis fairh prompth while others 
fail to do so The work of Frsnk ‘seligman nnd Fine* Ins shed new liglit on 
this eiroumstiinei. Thei have eoneludcd that ndnneed shock constitutes a 
stati of progressive deterioration which is not anietnhk to the tjpes of tlurapj 
now vvivldle pTolaWs Iccawsc fundamental IwocUemic'vl changes have <le 
viloped as a result of a piolongod difieieiiei of capillarv Mood flow These 
chillies nnv nsult from elnugiH preilomin iieh involving one vitil or„an buch 
ab tlio liver or from widesprend cclluhr dsmagi Hecentlv these authors have 
ol t iiiK 1 furtlur cvidi nee which mil In lUs the liver »s the tonditioning organ jn 
the d vih ) ment of ii rtvirsihh shock ’ 

The late st ige of peripheril visouhr lolhiisv so called irreversible shock 
eaiuiut I V overcome hv restoration of or even an incie iso over the oriainal blood 
'ohimp Hut stirr,c(tis luw know tint tin irrvvirsdle stage of shook can be 
prcvinted In i irlj and vigorous iJnr'ipi ilintttd toward miintcnanee of an 
adciuatp Mood voliinn 


In tlu spirch for blo d snlstitutps ^\nn^^lnsteen and his associates turned 
to \ »\nu plssnn V» hile the use of this miternl did not j rove praetieil it was 
lell'ful as a jiilot iv|erimeui I-dwm ( ohn frictioiutcd human plcsnn md 
1- dateil s group of substances of grt n value to vlimeil medicine und vutger^ 
Twogimiil St It ments enn lx. nude « ii the bisis of tin militnrv c\pencnee 
with infusion lluids I- irst vvhih pHsma or allmmm soliit wis mai ho Used as a 

^tiuap m hinioirlngu sliick pitinits mtd whole llo >d to put thorn m shape 

mrsiirgud pn>oodiiri> tiid to sjwd tom Uescuict Sieond while corn, ntrited 
Mruin allumm vs vCl ctvvc wv will hwltaPd pitiints ,t ,s nlativ.h iiKfrictivc 
m <l« ivdnit.d 1 irsms such ns dcMii liw,,s Tlie niditarv cNpcricnK further 
'rni n 17^ I tin nutssilv if ihqunti volume therapv ui shock If a ntnnt 
islosMlIixriintoflhi ilTutiv. M«xm 1 volume too much should not b cxicctcd 
ruutlur.pv wlmh,rovihsl„tlO,tri.«r of that lost I ivcs .an Ik and are 
‘‘m-saMiivviTv dnv b% ndupiaU rtplactmint thirapv I or .fiictivi nnlue 
nuiUoiu luutdetirmini the Hood volimu and this is now 1 1 uig done dailv in 
“I ui\ 1 1 < ur In SI itnls 



To re(3»c< tJie dK^stroiis tffteN of irrci<*r?iJ/Je sJiock «e must rapidly and 
coiitmuonslj rcphcc a deplolM circHlatoij \o1umc and ^\e must just as fffw* 
tneh pre%ent o\en\helmin'r seisis In replacement therapj either plasma 
pclntin albumin or ul ole hlond should be used and these will be found to be 
effectue if the lijpotcnsion has been of short duration Once sijpiificant net 
abolic changes ha\e oiciirred m important iiseiia as the risult of prolonged 
Inpotension there is no thempi which todaj olTers anj hope of re\ersing the 
end stages of peripheral sasenlar collapse 

Clin toll trapij — In few fields of therapeutics has such progress been made 
as in the contiol of bacterial infections For some jears some progress had 
iaen made in our knowledge of infections and their control but the contributions 
to the chemotherapj of bactena) infections during the past decade hare had a 
profound inflnonce on biirgica! care The abilitj of the sulfonamides penicillin 
and streptonij cm to check the spread of inrasnc infection is of enormous impor 
tnnee to surgeons AMiilo oiir knowledge of the incthanism bj which thei act is 
still fai from tomplcto thousands of patients throughout the world are deriving 

I uieflt from these sul stances which limit tlie abilitj of bacteria to siirvise in the 
tissues of the bodj 

\ndorson ” working m our Jal oratories in 1934 after studies on the con 
trol of infections m wounds concliidetl that the major factor in the failure to 
control infection was the prcsincc of ncciotic tissue He found that once the 
lacrotic tissue was removed local smfaco infection was unimportant m the heal 
itig of a wound foi the wounds then proccedeil to heal according to the Carrel 
dll Norn '* formula The brilliant work of Churchill” in formulating the repara 
tiie program m surgerj m the Mediterranean Theater of Operations which was 
of aiieli great taliie to our injureil troops proiided clinical substantiation of 
\ndiison s caitfulh con lucfeil ctpenments 

In the nnnj thoiisinds of baffle casualties eommg under the direct and 
immidiate care of the 20th Otncnl Hospital not a single patient succumbed to 
inijsiic streptococcic infections Some died from peritonitis some from men 

II gitn and others from gas (jnngrcne Init the experiences of ^\o^ld ^ar I 
where thousands died fiom a spreading hemoljtic streptococcic infection were 
not ripeatel in World War II While chemotherapj does not supplant the 
sound suigieal prsctice of delridemcnt it servts as an important adjunct to 
tills method of thcraj eutics 

brjsipelas is now so rare that we sildom find a patient with this disease to 
show students Mastoiditis ami thoracic empjema are fast becoming as rare 
The haetern^ popu^stion rd tW Vrart emn Va: inatenaWj leiiueed pnm 

to bowel resection In the use of certain sulfommides and to an e\en grcatei 
extent bj streptomjem 

The unfavorable course of expcnmental snd eien Imman peritonitis can be 
fuorabb mfiiKficetJ In sulfcBimide penicillin and sfreptomvan therapi iii 
f the fact that mam of the pntbogemc organisms found in peritonitis are 
° diU susccplil k to these sulisfsnees It mai well I e that with the sub 
stanml reduction in organisms resulting from Kpeeihe tberapi the defense 
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mechanbms the abdomen inf lading the ahilitj to mobilize large iiumberb 

of phagocMes are suflicientl> cffeet»\c to o\enome the resuhnl infection In 
the management of peritonitis the maintcnanec of the fluid and electroljte 
balance the relief of distention and the use of eheiiiothcrapj all pla> an im 
portant part 

The dramatic control of these ondmanj other serious mtections chemo 
therapj mai well discourage imestigators from attempting to sohe fundamental 
jiroblems ichted to infection Ml smoua acute mfectioiis and Riin> clironic 
ones are associated with profound distnrbnnccs in normal phisiologic function 
We must know more about these 

Paul Cannon s” work on antibodv production and phigoej'tc fonnation m 
I roteiii deficK ncs is an e\ample of such disturbance The fact that nian> senous 
infections can now bt. preientcd and others < onlroUed iimst not deter imistigi 
tion in this important field 

rjirouiliosxs aiul Lmliolism — ^\cn«us thrombosis and pulmonaij embolism 
base I mg offered a tantaltzinj challenge to the medical profession Ivirbj ” m a 
recent article stated tlie following facts 

Imj>ortafit recent eoacept* which *rc rapidir coining RffeptBoce ore the fol 
loiMDg 

1 tenoul thrombovs of cltoical impcttaace tnclu ting tho e nhich cause 
{ulmonorj oiaboh<m usuallj originate in the seins of tie loner extrimities 
trincipsUe m ceine Ulon tlic knee 

2 N eooue thronibo i« and pulmonary einbuli«ra occur a: roninonlv m U e 
melical di ci«es a* ihcj lu folloning surgical operation* 

3 \ enou< thronil one in lie louer cilreoiitiea of middle aged and elderly 
per4on* cunflncti to tx' 1 is a f rctpicnt oeciirrence being fo ind in about 50 per cent 
of such I cr*oa» Iving from all ao*ca 

4 Veute tl romboi Util it>« an! phleboihrorabosie or Man 1 tl rombua forui*i 
tion ar ili<tin tlr 1 flerent paihoiot.»rs| an I dim al entitle* In acute thromi o 
phlebitis whifli i* n 1 111' r rognuel dinicsUy by a markel laflamroatory reaction 
and Tn«o*|>asm thrombi arc u«oally flnnl> adherent to tie nails of tie mrohcl 
'em* In phlcljiiihron bosi* nlich often la* minimal clinical «yn ptoins and signs 
or Diav not be rccognm d d ni alU tl e tl r mbu* is so loosely atlncbed to the vein 
wall tint It imi be ea*ilT didoirged with resulting pulmonfirr eml<pli«ro 

\t the IloRpital of tlici LnivcrMts of Penns' Itania the incidence of fatal 
cmliolism has been about I i« c'cr* 1200 operations Pulmonary embohstn is 
1 P'P uisilile for nl »mt I pi r cent of nil postoptrati'c do Uhs 

In gimral throe tm isuns trp liein- used to reiliice tht incidence of fatal 
imbilism lari' rising or ambiihtion has Ihiii adianctd as a iiroph'lactK 
tni isurc ngiunsl throni1>oM> niid cnilwhsm \ an Jawke '« /a\a ” Lcitlnuser ’• 
an 1 others ba'i. iiia<k uniarkablc claims for cirU anibwl't nr. _ 


no, l.,„ cn „|. 1, 

lio-itwn as n means t,! wcvintin" 
..,.1 , T„o usual s„e of ,, ,u s„,.arf.c.al fsmora, aZ ,t 
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piofiinda fenions Numcroiis ntifhon ha\p advoealed li^ntion of the inferior 
^cna ra\a in the prcstnet of Ihromboembolisin Allen” instituted the practice 
of pruplnlaetic bilateral li^tion Iwfore major abdominal operations and he is 
conemced tliat tins is a s^ft. and lifesasing proecdure 

It would be difficult to determine the )itiiiii>ot of prophylactic ligations that 
are now being done in surgieil climes in this country each month It is esea 
more difficult to justife the widespread use of the procedure on the basis of 
aeailahle statistieal data \\c hs\e used it m seecral hundred patients as i 
piojilnlaetie measure and following the dceilopniint of phlebothrombosis of 
tliroml otiul olisin and we iiesun thit some lues Inee been saetd It is how 
e\( r not entiieh a h irmliss « inrition for some ot our patients have a residual 
edema which is tnuiblesonu aiul others ime dteelopcd skin changes which are 
at times most annoMiig it not alarming 

Heparin ind dicumaiol ha\c bun adeocated for use as projiliylavis on the 
Ihcoiy that it is incieiscd eoigiil ihilits of the blood that is responsible for \enoas 
tliioinboais Allen” has lean n strong lehoeatc e)f elicumarol therapy while 
Mnrny and IKst’* and Crifooid and Jor|>cs” hiee just as sttoiigly supported 
heiiariu thcinpy 

It IS an iiiifortuiiate circum-staiiec that the advocates of one method of 
Iheraps are so iwsitiee that Ibcir method is the correct one I am still uneon 
Miiced that in any one metho 1 wc liaee tl e answer to tins problem If we were 
nine ers lily to i educe sed itioii Iiefoie and after opci it ion if we svere to hind the 
lower e'ctiemitie> trom the time of admission of a patient until the time of 
elischarge peihips wc coiilel re<luee the incielenee of ]ihlchotlirombosi3 and thus 
the ineideiice of throniboembolisiii 

Until signffieant dita are aeailablc to proec the \alue of one method oicr 
inotliei we. ate ixdiiemg srdation hindiiu the Kgs and practicing early using 
\\lien thrombosis appears we hnic found it ndiisable to use heparin and 
dicumarol in ccrtiin oases and to ligJte tlit \eins in others ^\lt!l such a pto 
gram the ineidtiue of fatal eiiiliolism has Iwen materidlly below tbc preiiotis 
fifteen leai aecnge but it toiisI W stateel (hat a Jonper espenenee will be notes 
s iiy before il ita which aic statisticalh significant are aeaildble 

— In few fields of pre and jiostoporatnc care lidee such adiances 
been made as in the field of nutrition hor \( »rs eliincians h im belieeed that 
the nutritive state 1 oie some e igiu relationship to it sistanee but the complexity 
of this relationship is not set snhtd \ ireo” neentli pioMdid the best dis 
cu-ssion I haec seen of thes imiMirtmt subject 

In the held eif the Ml imins alone great paps in our knowledge are being 


filled The administration of pfueose 6s tfic intrneenoas routes demands an 
increased intake of thiainme iihoflaMn anti niacin and the ndministralion 
of piotoui hMlroHs.ites re piircs aildilionnl iiliifiiem Fecaiw this sulistance ts 
concerned with the utilization of etrtain ammo oiids 

\itamui Is ha-s rcsolulioiiwd the care of tin jaundiced patient and 
rrlid'^e w no longer the major erase of dtath following «|ention \\ p 
hemo 7- >hort sears ncirh forgotten tin aiiAiete wbieli preeiousle 
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Prolon"i<l nalinitrition lexis to a nduetion m tlx. protein stoles ol tlic 
and in tin iirodiiclion xt lij iKsprolcmemia tUc liUcr lioing i leadv 
allhoun’li not il«a\s relialik index ot the ixtent to which the resene stores of 
liod\ vrotem ho.\(o iKconie divhteil The pattern is Hot ^lna^s the Mine ns 
has hem sliown b\ tlu studxs mxk \n Ixe\s iiid his associ itcs’* here at 
■Minnesota 

\\hen T protein dcfincncs exists with i bivtrt niieinn tin protein stores 
will he mori lapulh replenislud if the amnm is oiereomc In M^'orous trails 
lusions of blood as siu,.nstcd 1)\ liiorjji Whipple If this is not done in 
{rested protein and inincraU will l>e utilized first to ourcomc the menm The 
vist of Uwwl tr'Misfvisions m iddition to adc<iiuJlc diet when memm and 
protein deficioiKs eoexist as this so lro<iumtl\ do is thus placed on a sound 
cliniesl basis 

Injun as will as disposi is treipunth ittended h\ piohmsed jtenods 
of cxeossitt mtroicn loss and anesthesia and llu veri nature of the ojicration 
nn% impose i further dmn iiiK>n in alnndv depleted nutntionil sesten To 
I'hat hazards are such patients exposed’ 

Cuinoii and his asswntes^'' ha\e foiiiwl tint piotoin defieieties lu the 
espirimental aiiiinil is issoeiated «ith i h>wire<l irtnite of the aiitihodi 
iroduoin^ nnehanism aixl that the Hstnrition ot tlx depleted protein reser\is 
results in the ipstoration <f tlx norm d eapaeiti for atUiboch prmluetion 
The data winch the% Iiaie collected stron^h siu/est that in the presence of 
a «eiero piotem defieimci the ahilitx to aeqime lesistance ijiiielclt or to 
mobilize a speiifio immune mechanism elTcctieeK inn also In impaired 
III sivete nunition the ceUnUr tisMWs which supple pUiweetes in lar^e mini 
tier iiixtergo atropln md under such oircnnistames the leukoeetic tissues 
tend to rciert to iimlohlaslu Keels ‘such tissues aic not adtantii„»coiis)j 
prepjnxl to coiie with newti infection In the liheraiion of adult pha^'oejtrs 
n^inilcss of the imount ot s)ieeifi( antilioeh which nn\ he jircsint I’rotein 
dephtion and in ihiutntion in this sense proxide the eireumstince when, two 
of tin. most import int biolu^it fit tors iissistinj; m the control of mfictlou 
are impaired 

\s carle as 1 H 21 Wlupph ind Ouis’ sUowesi that In jioprtiteiiiem i conch 
tuniul the onset ol shock followiiu tissue JHjuri Jlivchlt ^fc^aIuee Kamliol/ 
vud Uhoxel * dimonstratid that hapopiolcimmia wreath jnerra^cxl the scis 
ceplibiiite to sboel which resulted fioni himcnrhagc 


Iwvs MU’nn ot cspericnei his oliscrsed how riachle pifiejjts who ar^ 
m a (KMir mUnticmal state dceclop peripheral emiilatore collajise following 
ancsthesu ninl operation The nslucsd hleKMl aoiiinie of these patients iIch-s not 
permit further „ri it fluid b s.s licfore shcKk l*ceiimc-s e\ ident 


'‘'H'-''‘«n to wound helling us l>eeon<l quc-dion In 
UJ, VioHidi ,1. mmstnM lh»l Ihe sr'frifii- lmi«.rtant naent in 

the ckeebipm.nt of the intercellular <«ment «iil>stanee was \itamin f’ later 
I-anman and Ing-dls*'' showed tint the* Unsile strength of healin- wounds in 

'"rr'' "■ " '■ »»i ■>« "iim " 

wen soini ennfirined b\ TafTcl and Ilaiace « 



profundi fcnions Numpmus inthors lia\p adiopated lu>fion of the jnfermr 
iLiia paid m llic pieseiup of lhroinlxicinl>oti>ni \llen “ instituted the practice 
of prophi lactic luhlera] h/ation liefon* major ntdominal oj'crations and he is 
poinincid that this is a safe and hfibasin;; propwlnrc 

It Mould he difhcult to (](t<riniiie the nuinlier of prophthctie libations that 
aie non bciUK done m sm^ipil tlimis in this Pountrj each month It is t'en 
nion diflieult to justifi the xiidespnad use of tlu. procedure on the basis of 
niaiHlilc statistical data ^\p Ime used it in scsenl hundred patients as a 
proplnlaclip mi isure and foUuuin" the dcvilopment of j hlehothromlmsis of 
thronilioimholisni niid \\p nn sure (hat some hits Ime hioii snied It is liow 
iipr not tntirch a harmltss oju ntion, fur viitu of out pstitnls ha'e a re^idaal 
eileina wliieh w troul lisnmi niid otlitrs hnit thitlopeJ skin pinnies icliich are 
at times must nnnoi inj; if not nlsrmiii^ 

Zfcinrm nn<l dieumdrul ln\i Jiocn adiucalod for use ns projihjlaxis on the 
till 01 j th It It IS ituri isid toi^ihhiliti of flip Wood th it is responsible for icnoas 
thromhosis AUui" hns Imn a stronjj idiocatc of dieiimniol tlieiapj while 
Aluridj and litsf* 'uid CnftMiid nnd Ioiihs” Ime just as stionglj supported 
liipiiin thirapj 

It IS nn unfortunafi tiipumst'ime tint the adrocates of one method of 
llipnpv an so positm tit'll tlau mtlliod is the correct one I am still uneon 
Mined tint 111 mi one mithol \ic Ime the ansiur to this proLUm If ire 'rere 
iiiiiiorsallj to lodiiee sed itioii hofoie nnd after ojantioii if nc wire to hind the 
hwer i^tnniitiis from tie turn of admission of a patient until the time of 
dischirge pcrhijis iic could nduct the mcideiici of phlel otluombosis and thus 
tlip meideiiPi of thiomboimliolisiii 

Inlil signitipiiit data aie aiidiblc to pioii the value of one method oier 
niotliir we an ndticing sodstioii lunding the ligs snd pi ictieing cirlj rising 
When thromliosis iiiii>ears we hue found it advisallo to use heparin and 
duumarol in ccrfiin cases mil lo hgjtc the itiiis in others ^^lIh such a pio 
f.rum the ineidiiice of fatal einliolism has bciii iitutcnallj I»p1o« the preiioiis 
fifteen sear an rage hut it nuisl In stated that n longir cxpcneiice will I e neces 
sarj before data which are slatistioilli xigiiilie'iiit in, nailable 


\ufntwn — III fiw fields of prt md iHisfoj iratne care haic such adiances 
t iin made as in the field of iiiitiition I or jeirs elmiinns Jmt belieied that 
tlic nutntne siati boie sonii s i_u« relationship to lesistsnie hut the complcsiti 
of this relatiuiiship i> not jet soiled \ irco*’ ncinlN pnnidrd the best dis 
ciission I haic seen of this impnitaiit subject 

In the fiehl of the iitamiiis atone great gaps in our knowledge are being 


filUd The administration of i.liiPose bi the mtraicnous routis demands an 
increased iiifaln ot thiamine nboflniin an I nniin and the adinuiistrafion 
of inotein hjiliohs.vtes requms additional nloll-nm lecausp tins substance h 
concirnod with the utilization if eirlain ammo aiids 

\itaTiun K has nvolutioiiircil the can of the jaun liml patient ami 
, e IS no longer the nujor cause of doth followius nj eratton \\p 
Jicmo I- ^ %caps m irli fongoltfu th». anxicfi which prewoush 
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VkC ha\P passed through the ewboludratc eri the utannti eta and 
are now m the protein era Perhaps intciisuc interest m a special field has 
been helpiul from the standpomt of clinical imostiijition, but the contmin 
tion of such limited interest retards rational thcrapj 

Tlie best waj to restore good nutrition is to feed the patient bj mouth 
a diet adeqinte iii earbobjdrate protein and fat — s diet which eontiiiib tlio 
iiecessan sitamins and minerals Onl\ when the oral or orojejimal route is 
not aiailablc or when supplementation is ncccssarj should parenteral therapj 
he emplojed 

Carlj ^Imludahon— In 1899 I mil Ries of Chicago” adiocsted some 
radical changes m aftertreatment of celiotoms cases but the surgical pro 
fession as a group has continued to fa\or prolonged rest m bed as essential to 
reeoicrj During the past five or si\ \oais earh ambuhtion has 1 cen receiving 
mote \v\despt<.ad use \\e had the oppocuimtv to sec it practiced in an pn 
tremo form m the Chinese Section of the 20tli General Hospital It wns 
difficult to Keep these patients m bed under anj circumstances Tlicj re 
ipiircd loss morphine than \ineriem patients less cathartics less frequent 
catheterization after operation mid infinitelv loss nursing care and jet the 
mortalitj in both sections of the hospital was nearlj iiUnticil Tlie con 
'ale cence of the Chinese pitniits was so rapid that we were amazed 

U IS a bit startling to mnn\ visitors to sec our patients who hove had 
major operations walking around wilhm so few hours after operation Onli 
the verj obese those with severe laidiac eoiwlUions and those with serious 
uifcelion are pernuued the tradition il form of bed care The phjsiologic and 
rsjciiologio advanttges of this program are numerous 

1 arij ambulation fneilustes the earlier restorntmn of a positive nitrogen 
lialaiice It prevents the rapid <letenorJiion of musculosKilml tone It 
improves the circulation Isiirsing care is reduced becaaso fowei ejicms are 
ncccssarv Finallj tlic psvchologie elTeets of eirlv rising aie incsleiilable 
Once g«t of bed the pstvent liecomes eowviiveed thot thi surgeon Knows be 
Is progressing normally toward rctoverj 

Prolonged led rest encounges a vicious evelc nnctivitv results in pro 
longation of the time necessarj foi the rctuin of noniinl fuiiitinn an extension 
)f the period of intrsvonous Ihcrapv niid prolonged periods of a ne^ativi 
nilnw<n } ilance These we are sure of but there is no need t > disciiss this 
snbjitt further when so manj of the fundimeiifil studies on eonvalesoince 
and rvlialwlitation were made b> Kvvs and his associates «t this school Tin 
grcitpst fesr of esrlj rising has been that it mnv interfere with w nind healing 
ami thus iDcreasp the inciduue of wound disruption It has not done this in 
the \rahs according to Paul Ilimson nnl our exj enenie with the riiinesi is 
in nci ril with }jis I tid ncc is afreadv available in fact tint earh n-sm^ 
mav facduato the bcahiv of clean wounds 

CONCLUSIONS 

The I iNsing jnrs bivc brought a <lnuge ih the concept of sur^'icil care 
Gurgen is cnurging from the narrow curie of the kirWr surgeons and from 
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In 1938 Thompson Ra\Jm, and Franks reported that m dogs sufferin': 
from n so'cn protein dchcjcne^ the heilmg of abdominal wounds wus greatl\ 
dehsod and wound infection and dchisecnn. were greath increasctl These 
ohstraations in ide on cxpei imentnl animals base since been confiimcd hj numer 
ous iinisitiRators in man 

Donald 'Miinro’’ fiist demonstritid the lelationsliip of a piotcin deficiency 
to the lailmc of decubitus ulcers to heal, and lus obsenations haie been 
eonfirnud b' ilnlliolland and his associates** Lscrj medical officer scnin^' 
111 ginernl hosiutnls in this country during ^\orld \tnr II Itcamc lonnnced 
that adcfiuntc mitntion was the most imjiortant fat tor in ohtiiining healing in 
such lesions 

Malnutrition cspiei illy a seierc protein defieicnci, rtnnls the laying down 
of callus m licaling fractures It phis a role in tht hcilmg of peptic ulcers 
The exaggerated edema which occurs m the hijioprolcincitiie patient following 
opcritions on the Rastrointistinal tract mai so senoush retard normal func 
tion as to suggest a technical defect of the anastomosis Alalniitntion will 
accentuate mam of the simptoius of h\i>erthyroidisni and the Jnpcrtbiroid 
patient who fads to gam weight m the prco|ierat!\e iieriod presents a more 
serious surgieal hazard than elo<s the patient "ho comes to operation with 
replenished bodi storehouses 

The talui of a diet adc«niafe m protein and carhohjdnlo in Mtannns and 
m told calories in the preparatnm ol patients with serious Incr injury or 
fatty infiltration is now locognired by all surgeons 

The prolonged use of Ji<|Uid and soft duts is an nnaeliroiiism and ytt 
the traditional caution of oni profession permits them to be used long after 
the period when a diet adequate m composition ind in total calories would 
facilitate iceoien and proiidc the Imddiiig stones for moic rapid and hocuic 
wound heulin,r Afaclden and liis assaiciatcs” haie recently puhlislicd important 
data from man in this regai 1 They found that of the two routes for supply 
ing exogenous protein the oral xoiite w is preferable The intiaienoiis route 
was laluahle when oril intake was impossible or inadwsahle V pure ammo 
acid mixture and a protein hidrolrsale were not utilized as well pirenterallv 
as orally and neither was so well utilized «raU\ as the natuial foo 1 proteins 

These data are in agrocmcnl with those of Koop and iswiates '• who found 
that a positiit nitrogen balince rould U obtained in poslopcratiic patients 
by the oral intake of 0 3 Gm of nitrogen and 30 calories per kilognm iif body 
weight per diy, but that when intrasenous therapi was utilized m siitli pi 
tients the nitrogen intake had to be nearly doubled and the total calories 
b\ more than 30 t»er cent before % positm nitrogen Inljnee w is 
obtained Intraicnous therapy unless ncce^n is therefore cxtraiagint and 
wasteful 

It is an unfortunate eircuinstaiice tliat the sanoas nutrients ha'e Ixin 
onsidercd all to freqtienth a-, in Ici»endent entities One group of workers 
' vitamin conscious another protein rotiseions and so on It Ins lion our 
cnee and I am sure it is fbt e\|>enen<( of others tint m st patnnls 
™ from a pronounced di-fieicnes of nutrition haie a tomj lex defieunia 
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the belief tliat the sui^unl t<(linicians of the nineteenth and 

nrlj twentieth ecntiin hail Rixen ns the (loWeii Vst of burgerj The pa^mz 
^ears li'i%e shown thit teams of surras workiiipr a.s a {troup each interotcJ 
m science ns a wliole liut nth hceominj profit i«nt in i special field can di 
mnie to aihaiiie the lionkrs of kiiowlcd^ thin can the inJnidualist how 
c\tr skillful lie ninj he 

Such a olniv« in concept Ins resultwl in an ever mcrcnsin? extension of 
surgical thirapv to a wide vanttv ot iiicvioash nearlv hojiiloss disorders 
It has led to a more radical t|)proith to otrtniii lesions and a more phjsiolozic 
npjiroach to otiiris It his led to t constantU decreasins,' morbiditj anl nior 
talitv of ncarlj all opirations and it has hd to extensions m out knowlcdse ot 
normal fiinctinn and of the ahnornialitics which disease imposes upon nomnl 
fiinetioii 

The siirKcon of todo\ ts l>etler equipiad l»\ training to eviiliiate the newer 
aids to thenpv and to njiph tlnm lie spjirceiates Hit advnntaoes of the 
newer ancsthdics nnd tluir niljimctii and flu tahie of trained medical pet 
somiel 111 administering them 

I repcU that the opentum will profnl)l> afw ijs rennin the most draniiti 
part of sur,zical tluiapinties hot i sneccssfni ojiention now moans a well 
patient who ls nstored to n useful phec in socictv Tlic status of surgical 
tluripv has oliaiipcd and will continue to chm^c to the end that pticnts 
pi(\ioiist\ dcniid operttion will necivc if and ihsi the morhiditj and mortal 
itj of operations will continue to decrease tuithcc and tiu end rcbults con 
ttmie to lmp^o^t 

The scicnci of surgerj is in its infmcv even tJie art of surjrerv whieh 
Haron Bo_er 147 jesrs ago s.iiil hid rcaeliM the greatest luights to whicli it 
ciuld esei attaineis still to lx expmded If suirfvrv is to iimain a dmamie 
fmee in the medical scicmcs it must ronstnnth change as now JnowlciUe 
lieome& avadalile hiirj.eons ns well as all those who live ind woik m thi 
h«!d of expinnn ntal pathologv must ho eigtr md willnur ti iccept such 
changes It was 1 loause of Jus fotilitv to adjust so ea.ilv to the clnngmg con 
(cpts of caic tint Iiidd was one of the distinguished surgeons of our lime 
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«lo not ntropln In tuile tiogs the nilrenal glawl the prostate anJ the inter 
sUual eeUs ni thf testis do not atropln In both tiie thjroid gland fails to lU 
Mlop colloid normally and the germ cells do not tnatiin dtie presumably to the 
shsencp of the hisophile cells It has liceii shown bs «s tint in swell dogs the 
kidnei and the idreinj rrmsMijn^r after anil itenl nepbreclonir or idrenaleetoms 
Will Iiipertrophv to a lunmal or nonr iiomnl degree (llcinbeeker®) 


F\1 IllMrSTSL l KOMCTION ni- FO'-INOPIIII I- CFlt PRFI'0\DFR WCf 
WITH inTB^CTIOV 

losinophde cell jmjondennee has lieen pioduetd esperimentalh m tiie 
dog m g munliec ot wnis (I ig 3) It his been piodiiced In total or partnl 
denersation of the neuiolnpnphisis It Ins Uen prodnecd ilso b\ the jirodnc 
tion of partial aspln 'cia ot one idrpnjJ gland jceonling to the method desLubed 


\ 



*1 ^''lencMee dtfinitt diKf<*li/’ Inpertnision k difliciiff to 

r 'r." ' of tbnv do.- 

Hl .itn '"\i" rs'eor'lM ti rou.li dircet arterial pmicturL wis 1 > mm 

‘f tK i-lu/ul^rtl^ ’’r I«»hel,tterd g smalh uit m.eron seet.ons 
,h,n ,,n t,n months aftor tfa opontion showed a «hfinm 

irjpimg a Kidtio m silk the rem uning ki lin \ Urn. 
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and In a fiber tiact, pre'iumahlj afTonliiif! a merliamsm for inibienm on the 
siipraoptie nucleus l)\ the liar.^rnlnrular nuelciis The manner in which the 
supraoptic and paiaMntneulur nuclei art mlcrrclaled and under infiuciiec from 
other pnits of the nenous system IS schematicalh shownmFig 1 

htFUT tn sicuFTias m \HKoinmi‘itist'> o\ Tin ri,t\0{L.jR jn/onn'is 
In do^s It has been shown npoatedh (Ileiid tt 1 er‘) that total <iener\ation 
of the neural In-poplnsis rcMilfs uitliin fhnt to file months in a eoinplcfe !(>* 
of I asophile cells, Icaiin'r onli (osinupliik and chromophobe celts (h’l? 2) It 
has heen shown also tliat a Icsmhi m thi ]ii|>otha1ainUs eaiida! to the stilk so 



pined as to interrupt filwrs ramlal to the paired pira'cntrieular nmhus de 
creases the lurmAer /csccrirv thif ffenTitj af fAe prancrfcs m the tuiciei of (he 
rcmainms bisophile cells The eosmoplule and chromophobe cills remiim 
eitolojrHall' normal The exoROnons administration of 40 units of Pituifrin and 
'■'units of Fiiressin tannatc in oil dsih for thirti d ns lias resulted in an ineiease 
inbasopbiK cells of the glandular In pophisw (Ilein1>p. ker’) 

fiROfT ORO'Ns OF iitronnsiu. rosi\ot*iiiLt iioruoni: 

V ninination of the endocrine Rlands of fcniaJe dojrs whose neural hypoph- 
1 as been denerrated icveak that the adrenal pland and the lorpus Jiitcum 
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Cus!im„'s sMidronic whether due to an ndreinl cotticil tumor or to hjpo 
thahmic nuclear tkpression tlnon"li atropln or mcrcasccl intracniual pre'jsme 
(Ilembeckcr") 

In contrast ft nnrl ed deemsp of eosinophile cells m the Inpojdnsis is asso 
ciated with weisht loss and a low blood pressure (Ii? 2) 


SENSITIZVTION TO EIINFIIIRINF TO RFMN \ND TO DESOWCORTICOSTtJlONE 

It has hieii found that a loss of the secretion of the neural hspophisis pro 
duets other effects wlivth are siRnifieant in the t»rohlcm of the pathogenesis of 
diastolic b 3 pertciLSion These are a sensitization to tpmephnne to rLiiin and 
to desoxi corticosterone 

^ciisifiznfiort to Ejniiephnnc — The evidence in supj ort of tlie scnsiti/a 
turn to epinephrine has been prt\iousl\ npoilcd (Ilembeckcr'*) The sciisitiza 
tion IS considered to be due pnmaiiiv lo a decrease m the secretion of the neural 
hJ^)oph3 SIS 

Sfiisdi ntion (o Louh — T ime groups of dogs ate reported upon In one 
group thirt} wsrototollj hjiophjseetomizoil manothersiTWcrcsimph Inpopln 
sectoinized (mednn enuaence not removed) and m the third, five were puiie 
tuted (tj-pc 1 Fig 4) \Ucmpts were made to wrap one 1 idnov m the dogs of 
each group It was found that such a procedme m\ inalh resulted in death 
from sliock within twentj four to seventv two hours of the dogs of the tot ills Iij 
poi InsLctouiized nnd the punctun groups when marked diabetes insipidus 
was presuit In the do^s which died thcie was no csidciuD of inaiked mtrogLn 
retention the lit,.host recorded Imng 66 mg per cent The dogs reeoveied com 
plcteU from tin. nnestlictic and for iwehe to twentv four hours were apparcntli 
nontiil calmg and drinkmc It was after this that thej dev eloped the sjTiip 
toms of shock There was no evidtnce of hvpo,.heemia or of adrenal cortical 
deficiciicv as cvilenced bv changes in the senim sodmin and the scrum jotas 
siimi T1 0 lilood prcssuie f1uctintc«l widch from sh.hth Inpotcnsive values at 
the tKginnm ’ to final low values such as arc seen m shock The stale of shock 


was I rnu,lit about chiefls bv inaiketl loss of pi isma and of red blood cells into 
the walls of the gistrointistinal tract There was alwavs much free blood within 
tt e lumen of tl c bovicl The regions of most mniked swelling an 1 hemorrhage 
wort the stomach the <lncKlcnuni the jejunum the lowir ilciiin and the first 


lortions of the larv.c lutostme The skehtftl muscles often were dr\ and Wool 
less Pctcthial hemorrha cs were i nsent m tlie brain ui the pancreas m the 
Uv(.r and m tlie lun^s TW kidnevs were gnsslv nnd mn rospopiealh intact 
tveept for sninc cnlarguncnt of the wnpjMal ki Inev Tbe-vC findings are identical 
with those which follow the el imping of Imth ivinl arteriis so markedh as to 
result m rapid death of the inttnal (GohlWatt**) Doc's simph hj-pophvsec 
I mized stoo.1 the procedure of wrapping a kidnev with some digrcc of do 
pnssnii but after rvoverj the remaining kidnev eould he nmovid s^ifch 
Such d^gs then went on to develop hvurtension and in sit to nine months 
uivmn and d^ath The faei that vwnpU bs|>ophv'<>etomi7ed dogs ptmiit the 
kidnov wrai ,.ing indicates tl it « was not the loss of the glamluhr hvpophys.s 
I«1 to tho i«!nMl,zat.cm lo n-mii in the l.lalb hiToi'h'soclom.rod do"o 



I'-- SinCQERl 

remo^Cl^ Tjie change in the cjiclogy of the hjpophjsis mos evident fi'e to eight 
weeks after the renal wrapping In four female dogs it was found after the 
administration of tliiouracil 4 mg dailj for six months In such animals there 
occurred mulborrj o\anes The corpora lutea were highly vascularized and 
shotted hige aetiitlj secreting cells The hjpophvses of such female dogs re- 
leaJed an increise in hasophtle cells such as are found after thyroideetoray but 
also mail} more large higlily granular eosinophile cells than were found in the 
hvpoplnscs of the male dogs after similar drug administration The h}pophysis 
ot dogs evammed dining gestntion shows a marked preponderance of eosmo- 
phile cells 

FFIECT OF lOlNOliniF CEU. FBEPOsnERCNCP ASSOCIATED tVTTH BASOPHILF 
DFIIIES ION OV BOMLA FI NCTIO^S OF DODS WITH TIIF NEURAL 
IlYTOntr^siS OtKFRVWfD 

The effeet of eosiuaihile oiiiaction with depression of basophilc cell m the 
glandular InpophAsis is lefleeled m changes in bodj function (Table I) In ^ 
dog so modified there oecura a marked increase in bod} weight The cardiac 
output and tl e iinal blood flow arc inauitaiiied at normal levels The diodrast 
thulium an 1 the iiiulin diodrast tntio are mcicjsed There occurs a moderate 
elev ution m the menu arterial prcssnic a fourfold decrease in insulin sensitmt} 
an incuiso m the plast la cholesterol and a decrease in the percentage of l}mpho 
c}tes 111 the blood to as low us 12 per cent These changes are regarded as 
evidence of on increase m fiinetioii of the eosinophile cell adreml cortical 
hormone comilex Thev are similai to changes rtsultiu„ m ]eisonH with 


TABLf I Resitti os I iscTise P'hj Tree l 
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Cushmss sjn<]rome ^\lictlier < 1 hc to an ndrcinl cortjcn! tumor or to lijpo 
tliaiamir nuclear dcpre'wion tliioTi"li itiopln or mcrciscil nitncrinnl j)iessuit 
(Ileinbccker”) 

In contrast a nnilvOd deemse of eosinophile cells in tlic Inpoplnsis is asso 
dated with wei-ht lo'is and a low blood pressure (Tis 2) 


feENSlTIZ-VTION TO EPlNFPnBlNE TO BFNIN WD TO tlESOW CORTICOSTI- RONE 


It has been found that n loss of llie sccietioii of the neural In popli\ sis pro 
ihtccs other effects wliieli ire significinl in the problem of the p itliogenesis of 
diastolic bjpcrfciision These ire i sensitizitioii to cpineplirme, to rtnin and 
to dcsoNMorticostcionc 

‘^Icnsih nfion to Fpiiicphnne —The cstdetwc m ‘wipiiort of the scnsitiza 
tion to epmephrim. Ins heeu previowsh Kl>ottotl {Ilcinheckcr'*) The scnsitiza 
tion IS considered to he due pnmanb lo i deereisc in (lie seciition of the neural 
hj-pophj bis 

bIioh to J?cnin — Three croui»s of dogs art reported upon In one 
group thirt} werctotallj Inpophjsectomizod iDaiiothcrsiswcrcsiinpU hjpophj 
Bcttoinized (mednii emineucc not and m the Hurd fi\e were punc 

tured (trpe 1 Ftg 41 Attempts \stre made to wrap one kidnej m the dogs ot 
each group It was found tlial such a procedure in\ inablj resulted in death 
from shock within twentj four to sevents two hours of (ht dogs of llit tot ilh lij 
poph^icetonllzed md tiic punctim prou| s when mirked dialicli^ insipidus 
was present In the do^s which died there wis no oMdence of imrkcd nitrogen 
rttcntion the hishest leintdLd 1 emg 66 ing percent The dogs Tccoieied com 
plotdj from the incstlictic and for twcltc lo tw« nl\ four lioms were a)iparentl> 
iioriml citing ind drinking It wis niter tlu". that then developed the snnp 
tnnis (f shock T1 ere wis no cMclcnee of hjpo^lvteinu or of adrenal eortieil 
‘hficicncv IS evuUneed h\ changes m the serum sodium and the strum potis 
suim The blood pre suic fliictmtcil widcU from slijith Inpotciisuc \ilues it 
the be ginning to final low nines such as lie seen m sho k The state of shock 
was I roii^lii about chieflv 1 s inaikcsl loss of plasma and of red blood tells into 
the walls of the gistrointestiml tnel TJiere wis nlw i\s nuieh free blood within 
the lumen of the bowel The reeions of most mirked swelling and hemorrhage 
wen, the stomach the diiodeimm the jejunum the lowtr ileum and })» first 


lortions of the Im^c intestine The skelctil nun les often were drv and blood 
liss I’etcehval hemorrhaees were present in the hnin n\ the pancreas in the 
b\cr ind m the lun'N The kidness were crossh ind muroscopicilj^ inliet 
ctecr t firs, .me cniirgcment of the wrappeilkidnex Th.sefui lings are idcnticil 
wuh those which follow the cl imping of Iwth ixml irterns so markedh as In 
result ,n npni dntli of the nnimil (GoUhhtt”) Dogs simph lnpoplnsm 
tomind stoo.1 the procedure of wnpping i htlnes with some degree of do 
pn'^sion lilt after ncoicn the nmnning kidiies could he nmo'viHl safeh 
Siiili J.as II, m «ti,t on to .Knlop lnprrl,„„ „ ,„,l 

nnnin «„l dnlli Tlio fnot llial sin,. I, ln',>opl,,,oclonmc,l doRo pen, lit llio 
ki ln,, ,„d,o,t„ that ,t «a, not II, o los, of tht clunlnhr h,poph,,„ 

Plnth led to the sooMlizatioi, to nimn m the t«t,l\, l„p, pl„Ti„, 
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Removal of one kidnej could be successful!} earned out in all three types of 
dog, indicatuig that the subslanee leading to the shock was released from the 
wrapped kidney 

From these experiments it is concluded that marked loss of the secretion 
of the neural hypophj sis sensitizes a d<^ to a substance rclcssed from a w rapped 
kidney Loss of the antenor lobe per se docs not sensitize the dog to this sub- 
stance Kohlstadt, llelmer, and Page** and other inscstigators have demon 
strated that, following the wrapping of a kidncj , the substance released can be 
identified as renin There seems no n prion reason to doiiht that it also was the 
substance released in our d?^ The amount released from the wrapping of a 


I 
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Single kidnei within twentj four to sc^entj two hours with the remaining 
kidncj normal is assumed to he simiHr to that released when one kidney is 
wrapped in a normal dog in w hieh it is not snffieient to precipitate any untoward 
sj-mptoms The fact that death folloavs the procedure in dogs when the secre 
tion of the neural h3TOpha sis is lacking is interpreted as indicating that it is the 
al sence of this secretion which sensitizes to renin 

Sensih atten to Desoxycorheosierone —\t has been ohsersed repeatedly m 
man and shown m the dog (AX lute Ileinbccker and Ilolf”) that adrenal 
cortical defieicncj results m an increased responsn eness of the blood \essels 
to the \asoconstricting action of dcsO'Tscorlieostetonc Insestigation in the dog 
with the neural hjpophjsis denennlcd but with the glandular hjpophysis left 
intact reveals an increased scnsitnitj to the eonstricluig action of desosjeortico 
stcrone on the efftreni glomerular arterioles as indicated bj an increased filtra 
tion fraction greater than is costomanlj exhibited b> normal dogs (Table II) 


Table II Lefect <r ^^lIUL ItimmsiAi. DrNERVATiov (PtsctiRr Ttpe 1) os “sessj 

TIMTV TO DfSOXTCOWlCOSTtrost AS ISMCATtO S\ VnEBATlOH 
IN Tlir IlLT&ATtON FRACTION* 
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csrdijo ouJpiit t'tihf'r than to an\ specific mduenecs on tlie kidnei Wood tm 
^ cls Such T (lecrcT'.e in cnnli ic oiitpnt does not occur in the do" with the ncu 
nl hypoph\sis tlcnervnfcil iml in which all Insophiles m the ^-Wnd'dar hr 
pophws disnpi car This is rellccled in tl e tnnintauicd ren il Wood flow m the 
dogs From such eiidcnce it is concluded thnt it is tlie loss of eosinophlcs 
which IS responsible esscntnlh for the dccrcnsc m enrdne output folloinog 
Inpophj scctom^ 

After hjTiophiscctonn the decrease iii the capaeitv of the renal tubules 
to tnnsport diodrast nt high plasma letels alwnss has been found prestcr than 
tljo decrease m renal plasma flow (iremhcckcr 11 lute and Ifolf ') It is held 
therefore that the eosinophdc cells of the htpophjsis excrtise a direct tropl ic 
influence on leinl tubular function 

DFICT OP I XOGlNOls DPSOW COUTICOSTI POVE \SD OF lU SIS 
ON URISX EXTBSCr 

In this hboratoi'j large doses of desosjeoiticostcrone (C to 10 mg dailj) 
IniQ been odniinistcicd to tolsllj Inpoplijscctomizod dogs with a resultant in 
eroaso m urine output Simihr cspcnmciits m which even larger doses were 
ndministercd to Jiomnl dogs wjfJi similar results had prerjousl> been reported 
bj Ragan md associates" and bs Alulinos and to-workers." Such erpenmeDtal 
results suppoit tie new that this hormone 1ms certain effects which are on 
tngonistic to those of the secretion of the neiinl l)>poplijsis 

rxpenments to shos\ the effect of relatircU large doses of intrasenously 
administered cvogoiious renm on tin Woo<l pnssun. nnd the urine output of raW 
bits liase been reported bv Pickciing ind Pnnzmcn) ** These insestigations 
hsse demonstritcd adeiimtels that a suijstsncc extracted from the kidney which 
lias pressor effects and which is oonsidcieil b\ them to be renin also has a di 
urctic effect in the iinaiicstl etued rabbit The threshold for the piessor effect 
Is ooiisideiablj lower than 11 c tlircsliold for dmixsis The ehloiide content of 
the urine during the diui-etic phase n^es towaid that of plasma These in 
scsti ators attribute the dmrctic action of remn to an inhibilion of the real 
sorption of w itcr of sodium mid of chloride I \ the renal tubule cells 

TIILrPFECTOl EUNtllinrSF OK Dl VlTTCOKTirOSTrrONF A^n OP rUMN ON TllF 

D\N\iiirs OF BF’evi. Bttion now 

The effKt of exo„enons cpimphnnc on ixml Wool flow Ins loon studied 
b\ Smith ** lie Las demonstratnl that m lesser eoncentrations it causes a liar 
rowing ot the cffcivnt glomerular arlciioles and in stronger conccniratjon a sig 
nificant decrease in renal Hood flow which is interpreted as indicating also a 
narrowing of the afferent glomerular arterioles 

The effect of exogenous dcMxjt rtnxsteronc on renal circulation in the 
normal and in tlie dog wnth tl c neural lopoplijsis denervated has 1 (ui mvisti 
Ued in this lifioratorj A first ifTwt »a narrowuig of the effeont glomerular 
les then in higher concentrations there prcsiimahli IS als) some narrowing 
[ fferent arterioles as cMdomwl bj i slight diminution in the circulation 
the kidnea as a whole ^^lth the narrowing of the afferent arterioles 
through ^ rise in sxxlcmic mean artcual pressure 

there occurs a sio* 
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The effect of exogeiiou'i renin on Wood flow tlirouRli the kidnej ha's been 
stiulied 'imons: others tn Corconn KoliMa.lt ami and hi Goldniiq 

Chasis Ranges ind Smith « Itx ultimite effect is ximdar to tint of epmephrmt 
and of dcsoxi corticosterone 

BEVTN IN BFLITION TO llirERTFN'ION 

That diastolic hjTcrtension mav arise from fictors primnrj in the hidnei 
tm been established hj Tigerstclt md nei^nnn hi Ookllihtt and ossocnlcs * 
and 1)1 Braun AIcnendez and CO iiorfvers” It is not deemed neecssarj toreuciT 
in detail the reniTi mechaiiism for hvpertcnsion as this has been done recently 1 ' 
others (Pickerinj;* ») The conclusion mav he accepted tint the kidnei under 
conditions of altered liemodjTiamics releases icnin \ihich Morkimr on n Rlobiilm 
sul strate results m the production of a pressor snhstance aiiRiotonin or hj pi r 
tension The circulation in animals made hiperteiisuo hi renin is similar in 
mam respects to the eircMlstion in persons Mith essentnl hipertension 

On the basis of cudence submitted in this report and that of other inicsti 
gators in this field it is lielicied tint the factors responsible for the release of 
renin arc those iihich cause a decrease m the smoinit of effeeliit rcml tuhular 
tissue Tins msj result from a mrroniiig: of tl e glomiruHr srtcnnles or of the 
larger ortenes to the Kidnei or of Mth The final eff.ct is the lessening of the 
circulation to the reinl tuhules considered to be tlie source of renin Knoiin 
fsetors capable of modifjuic the diiiamies of the renal circuhtion in this man 
ncr are tl e lasomofor nerves epinephnne and tl c desori corticosterone fraction 
of the adrinal oottvcsl honiione In addiitoti to such nervous and humoral in 
fliiences tlicro dciclop m nnii occlusiic ehamns m the mils of the reinl blood 
sessel"* themselses both m response to the h>i>crteiision and becniise of melsbolic 
distiirbsnecs initiated In the serj eiidooriiie imbshuces responsible for tlic 
lunctioml arteriolar mrroning 

The deereisc in effoctne renal tubular twsue nni be brousht about sKo 
In remoial of one kidnei Polloiimg this there rrsults a prep uuh mice and 
slimiilatK 11 of tlip coiiimphilc .elK of the glandulnr In popin sis and an nihr^o 
nicnl of the adrenal phnds \ similar cliansc m the citologi of the glandular 
hipophjsis follows the wrippms of one kidne\ with silk the other biin^ left 
intact There occurs tarh also a definite hvpertropln of the uniM-ippcd kidncs 
and even of tl e wnppid knlnm if the bilk, is loose enough to pennit the c\ 
puision (Ilcinl I (ker* Inssmiw/i ns it Ins l)een established that the nrip 
pmg of n kilnoi leads to lb. rilens. of renin it is assumed that tl c stimulation 
of the IniHiplusnl costnojdiilc ecIU is due to the dinet or indirect action of 
rinin Other thin^ l« ing iiiiehanjtd the mcraction of the eosmophilc adreii il 
eorlieal 1 ormone eonip1c\ iindotil tidh nould cause some increase m cardiac 
output and thus of tmenl hlon<l flow Itoesuse *1 i - — nfined 

must 
I ing Its 

o s<i mg inisertroi h\ Heemisc u similar degree of In lurtronln 

dp not pnr in the alr..n« of the planduhr Inivoplnsis and lic.ause flio 
plandukr bvpojhvsis does not exert its influence on the kilnei circulation in 
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CTnliac output rather than to an3 specific influences on the kulne) flood w 
«cls Such a decrease m null ic output dots not occur m the tlos nith the neii 
dI hrpophjsis denervated and in which nil Insophiies in the glandular hv 
pophjsis disappear This is leflctted in the maintained nnal blood flow m the 
dogs From such CMdcnee it is concluded that it is the loss of eosinoplUes 
which IS responsible csseiitiallv for the decroast m cardiac output following 
Injtopln seclom} 

After Inpoplnscctonn the decrease in the capaeits of the renal tnhules 
to transport diodrast at liigh plasma lerels nlwaas has been found greater than 
the decrease m renal plasma flow {Ilcinbeektr, White, and Ilolf”) It is held 
therefore that the cosinophile etlls of the hipophjsis cTCreise a direct troplic 
influence on renal tubular function 

OFICT OF CXOCFNOLS DE!^0\YCORTIC«STH{OSE VM> OF BF^I^ 

ON URINE EXTRICT 

In this Inboratoi'j large doses of dcsoNjoortieostcrone (G to 10 mg dailj) 
lia\e been ndmuustcied to lotalh hjpophvseefotmzed dogs with a resultant in 
crease m urine output Similar expenments in w-hich even larger doses were 
administered to nonnal dogs with similar results had prciioush hcen reported 
bj Pagan and associates” and bi Alulinos and eo workers ” Such cxpenracntnl 
results support the taew that this hormone has certain elTects which arc on 
tngonistio to those of the secittion of the nouril hj'poplijsis 

Experiments to show the ofTect of ixlativih Jaige doses of intravcnouslj 
administered cxogcnoiLs lenin on tl e blood pressure and the urine output of rah 
bits haso liocii reported bi Ficleimg and I’rinmclol *“ These invesligations 
hate demonstiatod adequateU tint a sulistanec extracted from the kidnej which 
has pressor effects and which is considered lu them to Ih, renin also has a di 
urctic effect in tlic unai esfbctmd rabbit TItc threshold for the piessor effect 
H considerallv lower than the thrtsl old for diuiosis The chloiide content of 
the urine duiing the dnnctie phisc rises toward that of plasma These m 
srstigators nttiibute tlie diuretic action of mini to an inhibition of the rtih 
sorption of water of sodium and of chloride bj the renal tubule tills 

Tlir i-Fll CT (U FI INniiriM op UFSOXXCORTItOSri'RON'F ANn Ot ni NIN ON TIIL 
DYNIMICS or ITRML BI OOn PIOW 

The iffut of exogenous epinephrine on iciial blond flow Ins Lem studicil 
bj Smith ” lit has demonstratetl that in lesser toneentrations it causes a nar 
rowing of the efferent glomerular arterioles anil in stronger roncentration a sig 
nifieant decrease in renal blood flow wbieh is interpreted as imlioating aKo a 
narrowing of the afferent glomeitilar arterioles 

The cflect of exogenous dcsoxatorticosteioni. on renal ciitiililion in the 
normal and m the dog with the mural livpoplosis ikncraatcd lias lum mvesii 
itcd in this laboraton k first efftet is a narrowing of the cfltrenl glomeiailar 
les then in higher concentrations there presumabh is aK> some narrowing 
fferont arterioles as evidenced lix- o slight dmiinntion in the tirculaiion 
the kiilncv os a whole ^^lth the narrowing of the affercrit arterioles 
througi irniifiLant rise in sjstcniic mean urtcrtjl pressure 

there occurs a sioO* 
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PATnOOJMSlS Of DIASTOfJC H^rtRTFNSlON’ 

the five cases in which atrophy oi the miclei was fouwvl, the flattened cpendjTnal 
lining of enlarged ventricles indicated that pressure could have been responsible 
for the atrophic changes In two carlj recent eases of Cushing’s sj-ndromc the 
intraventricular pressure was mcasurwl and found to be twice the normal These 
observations suggest the possibihtj that an alteration in the hemodynamics of 
the intraventricular circulation in the tela choroidea similar to that involving 
the vessels of the face might bo responsible for the increased intraventricular 
pressure 

All primary causes invanablj lead to a degranulation or lijalinizatioii of 
the basophile tells of the hj jxiphj sis as described bj Crookc ” Evidence was 
presented to support the interpretation that when the pnmarj cause is a tumor, 
its secretion niaj dircctlj or indirectly have the capacity to neutralize the ef 
fcctivcncss of the secretion of the neural hvpophjsis This bungs about the 
same dojiivssion ol the maturation of basophile cells with slinnilation of eosmo 
phile cell maturation as docs a decrease of the secretion of the neural hypophysis 
when due to a dopres.s\ou of the function of hypothalamic nuclei vshich control 
Its secretion The signs and svmiptonis of Cushings syndrome are such as to 
indicate that m this disease procevs the eosmophile cells ore polyvalent in tlieir 
trophic influence, as the adrenal cortical function is altered m relation to salt 
niui water balance, and to mctal*olic and to androgenic functions Diastolic 
hypertension with circulatory characteristics similar to those eshibitcd by per 
sons VTitli essential hj pcrtiiisjou mvaiiably develops Artcnoselerosis iiidis 
tinguishable in its nature and distribution from tliat seen in persons with es 
scntial hy pcrtcnsion also occurs In cases of Cusiung’s sy ndromo not associated 
with primary tumors, the overaction of the cosinopbiles is responsible for the 
initiation of changes loading to hvpcrtension primarily throucli its stimulation 
of the adrenal eortes In ivCTsons whose btoovl vessels, because of constitutional 
factors, are sensitized to the constricting action of its desoxyeorticovtcione frnc 
tion, generalized arteriolar narrowing as well as constriction of the efferent 
glomeruHr arterioles is cfTrctcd Constriction of the latter arterioles would be 
expected to result in the rebase of renin tin the basis of our experimental 
findings such pcn>ons would be sensitized to renin, to dcsoxy corticosterone, 
and to cjiiiieplirine to the degree to which the secretion of the neurnl hypophysis 
IS decreased or rendered uiefftcliso The ovcraction of the metabolic fraction 
of the ailnnal eortic-il hormone, Iwausc of its mfluence on the metabolism of 
neutral fit and vholi sterol pivsniuahlv leads to the infiltration of the walls of 
the arterioles with these sulManccs and then by to the development of artcrio 
sikrosis which nnkos the bvptrtension pcnnatient (Hembeeker ^V^llte and 
KoU”) 

A schematic diagram of tJie roeclnnism of development of the endocrine dis- 
tiirbniici^s whuh lead to diastolic hvpcrtension m ru'hing’s symdromc when the 
primarv lesion is a depression of the livpothalamic nuclei is shown in Fig 'i 

dim;i •»io\ 

Kx[Kninuilal and chnicopatlwilogic csnbnvc has Wen prcsmtisl which 
now will U' utilized to outline a homeostatic mechanism of which the kulncy is 
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the af scncc of adrenal cortieat hormone it is i>osfulatcd that the combined action 
of an eosmoplnle cell dcso\j corticosterone renin hormone complex is to increase 
tho blood supply of the nimming kidnej to permit its hypertrophy 'N^henthe 
normal amount of renal tubular tissue has been rcsfoictl tlic release of remn 
ceases 

inoorsTKROM and Dii<nuuc hviiktfn'uov 
StruLturalh progesterone is related closeh to clcsoxs corticosterone Its 
honiinnal similnrits lias been established in tarious «ajs Thus fiiunt an^ 
Ilnss” shoncd tl at its administration aids in keeping adrenalectomi/ed ferrets 
nine AIcKcown and SpurreU*-* pro\«l the life of ndrcnalcctomized rats is 
prolonged in picgnanc\ Thom and Engel” ha\e shown that sodium retentioti 
and a slight decrease m itrine ontput foltoii its adimnistnfion 

Progesterone renders the uterine miiseulatnre insensitnc to Pituitnn 
(ItcjTioIds and Allen”) This accounts for the failure of the titcnis of the 
pregnant rabbit to respond to Piliutrm (Knaus'») It suggests that the 
cosinopliilo cell preponderanee in the hyjiopliasis of preguanej maj result from 
such inseasitnit) to rifuitrm Leeause the absence of Pitnitian Ins ficcn slosrn 
to result m cosuiophile cell prepomlerancc and a Joss of basnphilc nils IJ'® 
dog The adrenal luTiertrophj associated with pregnoiicj could be attributed 
to such eosinopliilc cell preponderance because of the trophic relationship of 
these cells to the adrenal cortex 

In the case of Cushmgs s^nd^ome nssociifed with an ovarian tumor rC 
ported bj ^orrls “ it is assumed tl at the hormone scented bj the tumor was 
progesterone rather than esiiogcn because 7ondi.k" has shown that large 
amounts of estrogenic substances depress the cosinophilc but not the Insophilc 
cells In the case ixpoited I y Noms the eosinoplule cells w ere normal whereas 
the Imsoplulc cells Khowed dc^rinulation as m all oUicr eases of Cushing s syn 
drome The patient in Norns ease cxlibite] diastolic hjiertcnsion and ar- 
tcnosclcrosis 

It would bo anfiiipafe? then that ui piOoiiaio progesterone might cxeit 
ail influence similar to that of desoxj corticosterone on the I lood sesseh • Sensi 
tization to ptogcstcionc would lie expected to follow fr m its neutralizing m 
flucncc on the secretion of the neural ha popliysis 

nnSTOIIC in 1 IJITI-NSION is IUISONS UCUtUmNC CU'<1I1N0 S slNDROMF 
Eudenec has h e» i rescnJed (UcinbeclLer” *♦) that the prnnarj cause of 
Cushing s ss-ndrome mai 1 c (1) an adrenal cortical tumor (2) a tumor of the 
os an or (3) a tumor of the tfamius In a group of cases without anj pnmar) 
tumor It has been shown (4) lint the initiating cause maj bo a depression of 
the paraicntneiilar nuclei of the hspothalamus and to a lesser degree of other 
hypothalamic nuclei parlieiilarlj the Mipraoptic This depression was due in 
five eases tom actual atrophy of the nucleir cells but m one instance was shown 
. functional because rceorery oceurrel on release of an increased intra 
eular pressure on removal of a meningioma at the foramen magnum In 
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mechanism to result m diastohe h\*ptrtenMOn Depending upon which of the 
pnmarj components of the mcclianism the pathologic process msohes, the 
associated signs and simptoms mav sar% AYlieneser niiuli derangement causes 
rcml tuhiilar iiiadeqincj the secittion of renin is imoked to compensate bj the 
induction of dnstolic InTicrtcnsion It is assumeil that in eonstitiitionall^ sus 
ceptihlc persons the mechanism maj be deranged through functional influences 
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tlic focus (I 6) Tlio jrn'chnnism invohei> the mtcnction of the nervou’’ sys 
tern and the cndociine Rlsnds on the kidney Its fuiietion is to maintain the 
ndequ lej of kidne\ filtr ition and 1 idnev tubular function This is aceomplisl fd 
clients cr neecssarj b\ j aiiowiaj the eoliber of tie cxtravcnal and the eWfi'ent 
Rlnmerulnr utcrioles witli a concomitant stimulation of the heart to maintain 
tliL cudne outimt uitliin the noma! rmge Dueet stimulation of renal tubular 
colls also is iiHolvcd Pathologie piocesses m the nersous system in the endocrine 
Rlands and in tlic kiduct mas distnih the quantitative relationships of tic 
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incchan\sR\ to result m d\astoUc hepettcnsion Dtj’enduv,: upciix which of the 
pnman components of tlic mechanism the pathologic process imohes, the 
associated siims find simptoms ma\ ran W’heno'ot much derangement causes 
renal tubular inadequacy the ieerotion of renin i** in'oked to compensate hj the 
imluition of dustohe hypertension It is assumes! that m constitutionally sus 
cpptihle persons the mechanism may’ he deranged through functional influeiues 
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not a'socntcd witli 03 tolo^ieilh dcmonstrahltf clianjjcs m tlic ner'ous coni 
ponent to cnu'MJ reinl tuhuhr inidcqnac^ Under such conditions the hvpcr 
tension neies''ar3 to oicrcorne u is spoken of as essential * 

Studies of the circulation m essential Inperfension have si own that the 
raised arterial pressure is not due to m increased cardiac output or to increased 
hlood viscositv, for these !n%c been measured and found normal It is recog 
nizcd that diastolic hiperlension is due to narrowing of the small arteries and 
arterioles Intensive studies of the conditions of blood flovr throtif'li the rarions 
tissues of the bod3 such as the skin the muscles the brain and the kidneys m 
essential h3pertciision have been cimod out (Piekoring*") It has been found 
for instance tint the arterioles of the skm arc narrowed but tint wlen tic 
vasomotor influences are removed reflcxlv or bv chemical block the increase 
\n blood flow is no sriater but sometimes a little less in subjects with benign 
and maliginnt Inpertension thm it is in siilijects of eompsrablc ase with nor 
mal pressures Trom such cvideiiee it has licen coni-ludcd that m essential 
hypertension the Innd vessels an narrowed Ij a noniicrvous agent and this 
narrowing is of m order which jf gencnlly distributed tlirouehont the bodv 
would account for the hypertension Since the skin vessels arc rarely and in 
eonsiderabl3 unolred in (he nrtcrioseleiosis of Ji}pcrtension the nirrowing is 
presumably not o£ structural hut of humoral onj.in Goldriiig Clnsis Ranges, 
and Smith” hivo investigated through the use of Diodrast and inulm eUac- 
ances the renal circulation in siuv e\scs of essential liv-peilcnsion of all grades 
of 8ovcrit3 Tho5 found that in essential hvperlcnsion the offennt glomerular 
arteries are eonstricled and the excretion of Diodrast in hif»h coneentrations » 
dccrcssed Tliev concliideil likewise that m essential hj-pertension the vaso 
constriction in the renal nrteriolcs is not nervous in origin beenuse the renal 
blood flow 13 not iiiereised nor is the filtration friction lowered by operations 
in which the sympathetic nerve suppK to the kidneys has been divided 

The vvork of Goldhlatt an<l lus associates* of Brauu Mcnendet and his 
CO workers*’ of Corcoran and Pigi *’ and of others has afforded experimental 
support for the clinical evidence that the kidncv plays a vital role m the 
pathogenesis ol diastolic Inpertension 

Anotler geiionlly 'uxepled eoncejt is that the nervous svstnm is impor 
taut 111 the dcviloi meiit of esscniinl hvpcrtciisioii (^Vcls,s *• and Bmgei Acker 
man Cohn Sclirocdei and Meclc* ) Emotional stress is 1 nowii to precede its 
onset frequently and exacerbations comnionlv arc nssoeiatcd uith psychic crises 
Rest sedation and the elimination nf disturbing factors have been the most ef 
Active measures in its medieaJ treatment Ifouever as stated bv Binger and 
his associates m the present st He of our know leelgc methods arc not available to 
tost the question of causatinii ui tic dvnamic infirrolatiwKliip of psyche and 
soma It IS alvo to he admitted tint u t all who ivhilnt diastolic hvpertcnsi 1 
give a recognizable evidtnce of i»svthie complex ml not alt who do have s me 
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ps%cluc disturljince (lc\elop Inpeitension IVchie influences lia\e been sho\ni 
to cause efferent {ilomcrular arteriolar nanowin^ and e\en to decrease the 
total reinl blood flow of mm (‘'mitU**) Such effects ha\e been obserted 
us repealcdh in the dog An in\amblc and striking effect of the disturbing 
conditions has leen to decrease Dimlnst escrction This depression of tubular 
function is regarded as a stimulus for the further release of renin now eonsid 
ered to be produced b\ the rtnal tnbnles (Fneilman and Kaplan*') 

It Ins been obsersed repealedh tint when a group of individuals is sub 
jeeted to disquieting cnvnonnientil influences sutU 'is are encountered in war 
diastolic hv-pertension will develop in some but not in others just as emotiomllj 
instable nts will develop diastolic bjpcrtension when subjected to prolonged 
nervous strain such os is caused bv noiw blists wherens rats of similar breed 
hut cmotionallj stsble will not develop livpcrtciision (Firrn ^cakcl and 
Alcdoff*’) An ainlogous cxpenmenl in effect Im been earned out for man 
on the Vlnc-m Negro wlien transported to Vmcnev and on the Chinese rural 
dwcUet when transferred to an viTtisn environment In both groups a constitu 
tioinl tendenej to develop diastolic bj perlension has been revelled in some but 
not m otl (.rs The tendeuev is genetic'illv linked as sbowii In jis hcreditarj 
transmission The cmpliasis on the concept that lijpenljnainic responsiveness 
of blood vessels is significant m the pathogenesis of livpertonsion is sujiportcd bv 
tl e evidence of its constant presence in persons exhibiting Cuslimg s svndrome 
The dusk> pletlionc nppevr'mcc of the face ‘iiid neck wliieli distinguishes them 
must. Iks nttnlmted to such ptoYwrtv in the hloovi vessels of the face and neck 
Stmilarlv the exhibition of culls mamionta indientes its existence in the hlood 
vessels of the extremities 

Expcrimcntsl evidence also attests to the importance of the adrenal cortex 
in the mamtonaiKo of blood pressun and m the dvveloimient of experimental 
renal hvperJension (Coldblatl**) and m persons with Cu&bmg’s svuulromc 
(llcinbccl or”) 

It appears otivious then that nnv tenaldo concept of the pathogenesis of 
essential lupcrtension must -issign essential roles to the nervous svstem to the 
kilnevs and to the glsnds of intcrml secretion p'lrtieulnrlj the ndrcinl cortex 
Here os in all other regiihtorv jhenomem m winch the endocune glands and 
the nervous svsloin are involreil two factors plaj a role — one neurogenic and 
T-ipid in Its sition like the eoiistmtor nerves the other slower humoral m 
intiire b u fuiictionnlK smiihr in its effects 

The concipt of the \ ithoguiesis of csvcutnl h\ pertensiou o^ereil is that 
nirvous mflncnces pnmsrih from the frontal lolies effect a functional depres- 
snn of the suprsoitic xml p-inventmular mHci uf the hv7>otJnJjmiis Such 
depression rmv lK?eonie organic as well if the intrivcntrienlar pres.siire becomes 
suffieienth clivated to exert actwil pressure on the nuclei as it m u m the imlig 
nant phs-w. Tl e vlepreswon tvswlts in n deenn-w of the sc crction of the neural 
hvpophvsis 1 enuso of which tie oosinophtlo celb of the ghndulsr hvpophvsis 
lecome j leivmdcnnt and an. stimuhted to civenctmn The fnsophile cells are 
d 1 ress. 1 In jx-tsons with essentnl In perlension the stimulation of the eo ino- 
I hiles an \ d. pression of the liasophiles arc j rcsumsl Iv functional as no ohv lous 
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In prcgnanc% the preponderance of eosiiiophilc cells is regarded as the 
result of the inactnition of the secretion of the nuiral hjpophjsis hj proges 
tcrotie The eosmophilc cell overaetion here as elsewhere stimulates the adrenal 
glands and m those cmotionalh and constitiitionall} susceptible would be ex 
peeled to result m sufficient tonslricticm of the efftrent glomerular arterioles 
to release remti As m essential haierlenston the combined action of these 
three hormones on vessels sensitized In depression of the iieiinl Iivpophssis is 
reg irded as primarily lesponsible for the initiation of the diastolic hj pertension 
In support of the concept IS the frequent association of obesitj (Tern *) of 
Inierdiolesterolemia (\\ cstplial ») of decreased sugar tolerance (Joslin”) of 
acetleiattd agung and of the nicnopaust ( VKarcr and /inimtrmaiin* ) with 
the existence of essential hspertsnswm In tlie cxpcrinn-ntal animal cosino 
phile adrenal oicraction has been shown to he associated with obesitj wath 
h\percholcsterolemia with a deeieasoil insulin seiisitiMlj and with a failure 
of the ovarian foUieUs or of the si>emiatogoma to matiirjto (Ileinbecker”) In 
Cushing s svndrome in which the moelnmsm for the development of hjperten 
Sion seems similar to that postulate<l for e^enlial hv pertension obesitj Iijjtcr 
cholestcrolcmia decrciscd insulin scnsiinitv mailed acceleration of the ageing 
processes and depression of gon idal function arc constant features (Ilcm 
beeker') In persons with csscnti il livjKrtcnsion these signs often are not pro 
noiineed tliov eveumav lealiscnt Sinh vanitions arc attributed to differences 
m organ siisceptihilitv to tlie common inllucmis which impinge on thorn 


SlOtM IRV 

Experimental e\ idence i>ertuHnt to the problem of ]> ithogencsis of diastolic 
hvp rtciision is review cd 


Denervation of the neural hvpopbvsK m the dog results in a loss of basn 
pbilo cells and a i repondi rane« wub overaetion of eosinophile cells in the 
glandular hvpophvais 

A\itli niaikcd depressimi of the secntioii of the neural hjpophvsK in the 
d g a normal cardiac output is nnmtaincd the insulin Diodr ist clearance r itio 
menasis and a molenfc elevation in mean arterial pressure develops 

Losinophilc cell jutipoiidcninic and overaetion m the dog also develop when 
the nervous patliwajs. from the thalamus and subthalamus to the paraventncii 
lar and suprjtiptie nuclei are interrupted when asidivxia m one adrenal gland 
vs vtod.vvcwl Isj IviaViOTi ot n portion ol rts arterial supplv when a diminution 
m the aiTioum of cflutivc nnil liihiilar tissue is produced 1\ removal of one 
ki Inev with the wnpinng of the remainin'' 1 idiiiv in silk when mulberrv like 
ovarKs arc produced bv the prolonpid administration of thiouraeil and wlien 
t tr^nauev oscurs ‘since several of tl es*. nssoei ited eondilioiis result in develop 
i! uit of diastohe liviHrtcnMon tleir common factor of eosinoj bile overaetion is 
fousKhred to \>c sicnifieam as a <ausalne fietor in the development of livncr 
iciv'ion 


Tht oosmophile evils of the plan lular hvimplivsis arc trophic to the adrenal 
vtnnil to tl e nml tul ules anvl to tlie inteistitial tissue of the poinds 

xiss cr diprvNsnu of the saretmn of the neural hvqvophvsis wsulls in a 
<«“nsi iza ion of the bl ro<l vessels to ei inei Inane to dcsuxveorticostcrone, and 
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or„anie changes ]ia\e Ijopii recorded (Hwmusstn®'* •■) This change m tie 
glandular h\i>opIn'?is i-, the nsult of humoral action, not of iier\ous inHuenccs 
0\cractioii of the eosinoiihilo lelN incrcises Ihcir output of ndrenotropic hor 
mono One effect of the o\crnetion of the adrenal colter is to constrict the ef 
ferent glomeiulai aitciiolcs of the kidney which in turn results in a release of 
renin The combined influenees of tlie h^popli'snl of the adrenal coittcal and 
nnal Lonnonis aKo result in a constriction of the crtrarcml blood vessels and 
m r maintaintd cardiac output ilierehv etusing dnstolic hjpcrtension The 
piocesses imohed ire of a low owlcr of intttHit\ in most instances as indicated 
1)3 the fact tint about fifteen to Ihirtj jenrs arc nqnired for essential li3'perlen 
Moii to become well established Poiihtless r lesser concentrntjoii of the humors 
cun be effective because the dejmssion of the iicuijI h3'poph'8>s sensitues the 
blood stsscls to the constnetive action of the desorveortuosterone fraction of 
tlu aditiial cortical liormone to epinepliniic and to renin In addition persons 
developing csscntul In-peittiisioii arc considered eoiistiditioiialh susceptible to 
lliL depression of botli their h%iH>tlialamtc nuchi bj nervous inllueiiccs and thfir 
blood vessels to the constnetne nclion of the Jioirnonis concerned in the dtscloi 
incut of h3pertotisiOD This is jiosliilitcd beenuse not all persons with diabetes in 
sipidus develop cssentnl hvpertcnsion It imsbt icevpeeted that persons with 
dnbetes insipidus would develop diastolic hvi*ei1ension because ef the marked 
dojiicssiun of the sccntion of the muni hvqxipltjsis which cMsts invariablj 
.\n an&^jsif fiom tie records of fliiitecn corisocHUvc recent pat/ents nilh difl 
betes insipidus admitted to Baines Hospital revesis that in five of the thirt66° 
0 diastolic pressure of ovci 100 mm of mercur3 was recordid This is a much 
liighcr incidence of elevated diastolic pressure linn occurs iti persons eenerall' 
It IS postulated that others with diabetes imipidits who do not develop h3per 
tension do not have sufficient eonstuntional suseeptibilit; of the blood vessels 
to vasoeon-stnetor hormones In some por«sons v ith diabetes lusipidus injurv 
to tl e glandular hjpoplosis is present nlw An3 such deficiency would dimmish 
Its ndrenotropic influence and m this way militutc against the development of 
essential hypertension 

The overaetion of the rowiophile adrenal cortical hormone complex is re 
sponsible for the excessive infiltration of neutral fats and of cholesterol into t! e 
walls of the llooil vessels This is considered of primar3 significance m the 
development of ortcrioselerosis It is tie development of such sclerosw which 
makes the h3Tiertcnsion permanent 

llvpcrlensioii is regarded as the reaction of tl e body to anv inadequacy of 
renal tubular function It is part of Ihe meclianism for compensating with in 
creased blood How the imdcsjmev of the renal tubules Renin is regarded 
’ ' ’ esscls 

ction 

Sh* h\ excess of desos} corticosterone of renin and of epinephrine causes con 
' 1 tl of the effv rent glomerular artenoles but the failure of the blood v esscls 
tubules themselves to be damaged by an excess of renin in expen 
mental renal hypertension permits the interpretation that they are not similarly 

affected. 
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of these three hormones together \nth that of progesterone on ^ essels sensitized 
!)} depression of the neurnl hjjophjsis is regarded as primarily responsible 
for the initiation of diastolic hypertension 

Evidence to support the concept of the pathogenesis of essential hyper 
tension herein presented is sought m the accepted importance of emotional in 
fluences in its deielopmenl The frequent association of obesity, of premature 
ageing of decreased insulin sensitnitj and of increased intracranial pressure 
particularh in later stages of essential hvpertension is considered to support 
the probabiht} of the hypotl esw presintcd The fact that the characteristics 
of the circulation in essential hxpcrtension ate similar to those which exist in 
the hypertension associated with Cushings sjndrome where such a mechanism 
has been established is regarded as supporting its probabilita 

In essential hjpcrtcnsion the srmpatlictic nctaous sjstcm and epinephrine 
are regarded as mechanisms for rapid homeostatic adjustments of the renal 
circulation I ut they arc not considered of pnmarj importance m the pathogene 
sis of such hj*pertension 

The concept affords a mechanism for explaining tlic prevailing earlier and 
wider incidence of hjiiertcjision and arteriosclerosis m response to the stress 
and strain of modem existence 
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to renin UnJer the conditions where depresMon of the neural h^'pophJ■sls causes 
and induces inerensed output of the latter two of these hormones the blood ^es 
sels are also sensitized to oseraction indlnpcrfension results 

In persons exhihitinff Cushinff s sjndrotnc primanlj because of an atrophj 
of tho paraventricular and supraoptic nuclei or because of depicssion by a raised 
intraventricular pressure, a decrease m the secretion of the neural hypophvsis 
results in a h^nlinization of the basophile cells and a preponderance with over 
action of the cosinophile cells Among the effects invariablj produced are di 
astolic hvpcrtension and arteriosclerosis These efftets ire considered to result 
from T narrowing of tlie extraitml blood vessels and of the cffeicnt glomerular 
arterioles Bccuusc of the latter aition lenin is released It is the combined 
action of these hormones in iiersons whose iieimi hv-pophvsis is depressed and 
whoso blood vessels are therefore sensitized to the constrictive action of these 
hormones that hjpcrtension is atirilmted There appears also to he a eonstitu 
tional susceptibility in addition 

Overaction of tho eosinophil© eel! adrenal cortical hormone complex results 
in an increased formation and storage of ncutnl fit anti of cholesterol This is 
considered of primary signideanee m the development of arteriosclerosis 
Hypertension is regarded as the reaction of the body to onj inadequacy of 
renal tubular function It is part of the mechanism for compensating «ith 
increased blood flow the deficiency of the renal tubular mass IJenin is regarded 
ns tho substance released by the kidney tulmics which not only constricts vessels 
outside the kidney directly but also stimulates the cosinophile cells of the glandu 
lar hypophysis and thereby increases ihe eardne output and renal tubular fimc 
tion In combinition vnth the deso^y corticosterone fraction of the adrenal cor 
tical hormone it leads to cstmreual vascuhr constriction but without con 
stricting the blood vessels to the renal tubules themselves 

In persons vvith essential hypertension the depression of the neural 
hypophysis is legardel as first functional because of nervous influences par 
ticularly from the frontal lobes later psrlicuhrly m the malignant phase it 
IS regarded as organic as well bceoiicc of the increased intraventricular pres 
sure acting on the cells of the supiaoptrc an? the paraventrieufar nuclei 

Constitutional susceptibility both of the nervous ay ■'tern to the depression 
of the hyqiothalainic mielci and of the blood vtssols to the eonstncting action 
of the hormones responsible for the cstrarctial vasoconstriction is postulated 
for persons with essential hypertension 

In persons "ith essential hypertension the depression of the basophile cells 
and the stimulation of the eosiiiophiles presumably are funcfionil as obvious 
structural alterations have not lieen demonstrated 

In. pregnancy, the eosmophilc cell preponderance is rcgiidcd os the result 
f the inactivation of the secretion of the neural hypophysis bv progesterone 
Th osinophile overaction here as elsewhere stimulates the adrenal glands snd 
^ *th e individuals who arc emotionallv and constitutionally susceptible it 
1.1°^ snccled to result in sufficient eonstnclion of the efferent glomerular 
would be e p --nm \s in essential hypertension the comhined action 

arterioles to rcicas*. 



INDICATIONS ton SI AIDATIirCTOMY IN TIIL TKHVTAIIAT 
OP inPIIUTLNSION' 

Thomas ITM>Lt\, AID, New OnLtvN's, Lv 

(From Ihe Vepartmentt of 3lfd ctne Tnlane Unnersilf ‘Ifhnol of lledtcine ttnd the 
Ockfner Chute) 

A nn internist mIio li'is tUc pnxilest: of stndjin,* a lat^c oC patients 

ATitli hjpertcnsioi'i before and after sunpathoetonn must bt impressed bj 
certim fnets — tbit tlie opcntion Ins not ect bien pHccd on i rational basis 
tbit it seldom if e\cr piodncis iimnointtrie mrc that it is often followed b\ 
specticulir amiliorition of seinploms that the rcsiilfs ait ipt to bo temporarj 
and finillj tbit this tnitment is moU»H Until these points ire propcrlj ip 
prceiatcd and the limitations of sinipalheotomi thus reco^Miizcd tlit indications 
for surpicil intonontion will reiinin conf«<td m the minds of main 

‘'inco the C1USC ot e«saitnl Inportcnsion is unlvnowii ill thcripi js tin 
pincil The ont known bi^u fact is tint elcMtioii of bUnxl pnssurt is due to 
iiicreisod ptnplural nsistuue but tluii is is \et no asniment ns to wlietlicr 
the atteriolir eonstrittion of huraonl or iitmius orij:m If the surReon 
belicics lilt former e’tphintioii 1<» be true lit must show tint s\ mp it!iectom\ 
modifies tlie cmlocruie ssstem in an ipproprnte minner if he leicpts the 
litter Mew, he jwslifies the opention jiwnt eis>K jn bis own mind 

Tliere iro of course iinn\ fictors m the normal or,nmsni whieli pin 
upon smooth muscle in suth i wii is to ineroisc its tonus Fir 1 is i nine 
reiirosentfition of thi ful tint ehnifil hipirimsion does not oeenr until the 
sum of these \i.soconstri( tor inflmiitis ixoteiU i eert im but unknown threshold 
The illustrated sizes of the nrioiis fri,ini<nts howntr m in no wi\ to be 
iiilcrpretnted as a i|u uituitist txpnssion of Iheir nhtiit import ince for our 
prismt knowledge is mu<h too mifl^er to iienmt am such issumption it is 
ohiions ilso tint cub pituiil will pnsent his own indittduil piltcrn If it i-s 
111 ilKsl lint 111] ertciision i-. not i diM is< Imt i ssinjitom it is worth whili lo 
sj octihtc toncernin" the niiiimr m wliuli sinn Hh<*toin\ cm lx expnlcd to 
mo lift or al)oli>h ci<h of these % isoonnstmtor foms 

SfrfRTi'if moasnns in certiinfs meipihfc of nnnfifMii^' the Rciutie in 
fluenci-s which imke one i ersim s IiIchhI \«smK in m risponsne tlnn another s 
to 1 puen set of stinmli I’rimin saviil ir dw I'a is n pn sente d htoiuse there 
Is ns Mt no dcfimto assuniin tint it hist sum < |s s of clinmil hspertension 
mi\ not lie iiulntod 111 cbhfcritm irtciiil disc ise in stmtepic loeitions wlut 
e\cr the sccicumc m ii he ss mpitlic c tonu is sccreh in uiiMtHfietorv rcwwslv 
tcrnncrioMhniNK «Im> siirvcn ii*» juMific*s sinipitlKc tonn on the grounds Hint 
It iiiipn>u> mini Ibnsl flow <l*sj ite tin fictstlint tin n n i! circul ition is mt n 
"m ‘"•-'b risnilHisl m nomnl miii*‘ tint reml iselemn k uieonstintK present 
nc- NtiS'Vk^S ‘ ♦'t th' An»rion Ce 11 .se of <Mrreon» Sepc II 
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IKDICATIOXS FOR MPATHKCTOMY IN THE TREATMENT 
OP HYPERTENSION 

Tiioiivs PiMiLEi, JID, Ne\v Orlcan<«, La 

(From the VepartmenU of Tnlane Vnncrsity School of VfJicinc <ind the 

Orh'Tiier Clinic) 

A ny internist wlio lias the prniltRe ol a lar^c nimbcr of patients 

with hj perteiisioil btiore anil aftei s^mpathettoinj must be impressed bj 
certain facts— that the operation has not set been placed on n lational basis, 
that it seldom, if tier, iiioducos inaiiometnc cure, that it is often followed h} 
sjiectacular amtlioration of sj mptoms, that the results art apt to bo temporarj , 
and finallj tliat this tnnfmcnt is siolenl Until these points are pmpeilj aji 
prcciated and the limitations of sjnipathoetomj thus recognized, the indications 
for surRical mtencntion will rcinnm confused in the minds of mans 

Since the cause of essenliil hjpcrtcnsion is unknown, all therapj is em* 
pineal The one known basic fact is that elevation of blood pressure is due to 
increased pcnphcnl resistance, but theit is as vet no ujiretment as to whether 
the artccioHr constriction is of humoral or luuous origin If the surscou 
believes the former explniiatmii to Iw tint, he must show tint sjmiiathectomv 
modifies the endoenne sjstcm in an appioprnlc manner, if he accepts the 
latter Mew, he justihes the operation more ensiK m his own rnind 

There are, of eourso, inan> factois m the normal oiRnnisin winch plav 
upon smooth mascle in such a waj os to incrcnsc its tonus Pir 1 is n nano 
npresentatioii of the fact tint clinical hjpcrlcnsion docs not occur until the 
sum of these vasocoiistnotor mllncncis exceeds a certain hut unknown threshold 
Tlie illiistratid sizes of the laiious fragments, howcvir, are in no wav to be 
interprctatcd as a quantitative cvpicssion of their relative importance fnr our 
present knowledge is much too meigcr to penult am such .issumption, it l^ 
obvious also lint each patient will present |us own niiliv idiial pattern If it n 
rcnllcd that hj pcrtcnsioii is not a disease hut a sMuptom, it is wortli while to 
spi dilate concerning the inaniur in which s\nipitlHetoni\ can he expected to 
modif} or abolish nch of these vasoconstiieloi foins 

Surgical measures arc ecrtaiiilv iiicapabU of inodihing the genetic in 
llucnecs which make one jicrson s Mood Mssels mon responsive than another’s 
to a given set of stimuli I’linnij s<isculni disc iso is repicsented because there 
IS ns jet no definite assuranie that at Inst some cavs of ilinicil hvpertcnsion 
m n not he iiulntcd b\ obhtcritive arteiial disease in strategic locations what 
ever the siqiuncc in.iv be, ssinpatlmtonu is siirclv an unsatisfactori nmeclj 
for nrtcnosehrosis One siins'cm" justifies svmpathretoiin on tbe grounds that 
It improves nnal blood Him di*spite thi f uts that the nml circulation aillon 
nmoiish regulated m normal man,** tliat renal ischcnux is meonstantU present 

iw: ?ei’ToVk''rv'y''’’ of the Aoienean Colloge of Siirgcon* Sept 11 


639 



G 38 


C3 GoM 

24 TjK..r-t(!il 1 { and lUrcDian. 1 G 
8 2. 12‘l JSOS 

-> Goldllitt It I^Rch J Hnr '>« 
mental Iljportci 'i n 
nr „ Ij Mean of 11 

-r Ilrnun Menen Ic7 1 lasciojr 
JtemI H^fKrfen«ioa ‘.pn 
-- (a) PickerinR O ^\ The 
3J 34 ion 

(h) llclnlx>fker later ’ 

-3 r-iunt fi an I Ifaja ir 


Niere nnl Krenlauf, Skai dinar Vrch t rbr'ol 


Arrliennbla^toioa Am j Caneer32 I'M loaa 


irornionea nn tie Renal ricretioii 
f tl c Corpu« T ufeuin Am J 01 t 

li«io!oEie und riirmaVoInpe dof 
I t cjpcr I olh u PhsfR aknl 


..r Itormonil Itenitaii 
I ITeiiUeekcr P nii joc en 

' Ilenleckcr I laie i»- 

■ Cfuoke ■ 


«1 teh FxLil* »f I ituit^rr Olind C mn on to Cnndit eai 

310 340 ioT! AttrihuteJ to Ba.oihl \denon a J Pith 4 Unet 41 


S ifeinl c ker 1 

Ihjeio] 141 

< Picketine GW ... 

Clin 8c 2 200 233 1035 
) Ool Irit B W m n r> 

I Gnllllatt 


'i«tent Vrterial lI\perten«on 
’ J 041 loc eit 


«ed J 6 1713 1941 


ltr«omlilj u Arterjl 
Aork 10 } In Soe to 
Sn til H M The Ihiaiol 
I nidi an II inl Xaplan 


apennental ft d Cl lenl ll^per 

A JI A 

A F 'let roe I r IF A 


I 


Mo Cl 
I ni\ 


r Prc « 


be^Reial Origin of IlaperleiK 
T 104U loe rit 


lUi .i» u 

4 Jo«] n llliott I nnl othcra TreMneot of D al-ei 
13.1 I en i lei icer p 1 S 

- vUarez M C and Z mniermonn A Blool rrc«i-- 
8exoal Organs \rch Int Med 37 59 636 in^g 
8. neinheeker P 19t6 loe ot 

r ncinlecker P 1^44 •"* *■ * 


•• • 1 Ph la lelpl ,0 
" a" Influeneed 



INDIC\TIONS FOR S\ MP \THI CTOAll I\ Till. TRE VTAILNT 
OF mPERTENSION 

TnoinsFiMLE\ MD Nett ORirvNS Lv 

(From the TJepartmenti of ilehane Tt}ane Sefmot of lffil\eine flnJ the 

Ochmer tl n ef 

A W internist mIio his the prnilcgc of stu‘ljin^ a Inrjic JUimbcr of patients 
Mith hjTicrtcnsiort hcfinc an<l after sMni»ithectoin\ must be impressed bj 
certain facts— that the operation has not let Iweii placed on a rational basis 
that It seldom if ever piodneis jnanomctnc cure that it is often foUoised bj 
spectacular amelioration of saniptoms that the results ait apt to bo tcmporaij 
and finally that this tnatmint is aiolcnt Until these p>ints are proper!} ap 
preoiatcd and the limitations of smipathcctoroj thus recopMiucd the indications 
for surgical iiitencution will remain confuseil m the minds of main 

Since tlio cause of essential lit pcrtoimou is uiiKnoMii all tberipj is cm 
pineal The one known basic fact is that ck' ition of hliMxl prissiia is due to 
increased peripheral rcsistaiuc but then is as act ii > a"rtcmetit as to iihether 
the arteriolar constriction is of humoral oi ntraons origan If tlic surgeon 
helieaes the f mior csplaiution to Ik tiiu he must shou that sMnpithectom> 
modifies the endocrine s\i,tein m in appropriate manner if ho accepts tlic 
latter mow ho justifies tlic operation moix easih in his own mind 

There an of course manj fictors in the normal orsanistn winch pla\ 
upon smooth muscle in iucli a, was as to metease its tomis Fir 1 is a naive 
representation of the fait that eliiiic il lijpeitcnsion does not occur until the 
sum of these ^^soconstnetor influences exeteds a cert uii hut unknown threshold 
The illustrated sizes of tie various fnsmcnis however are in no wav to be 
inlerprctated as a quantititivi e\| icssion of their rclitivi im| nrtanic for our 
prvsenl knowledge is much too imager to permit iiiv such assumption it is 
obvious also that each j atunl will | resent lus own iiidividiial j ittern If it is 
recalled that hvperteiision is int a disease but n svinjinm it is worth wink to 
sicculate coiKcrning the mmner in which svmpathcetomv can he expocUd to 
modifv or alKilish csili of these vasoconstn tor fore s 

Surgical measures arc ecriaiiilv incapalh of lunlifving the genetic m 
flvienees which mal c one l exvm s 1 loml visscls inoic iLsponsivo than another s 
to n given set of stimuli Pninarv vas ular disea e is represented because there 
IS as vet no definite assiiranet that at least simc tasos of cluneal hvy ertension 
niav not lie imtiatel In (blUirativc arlcrul dlM ise in strategic locations what 
vver tin tt svm| atluitomv is smxh an iiiisatisfactor} remodj 

for artiri) el rosts Om sun.eon** justifiis svinj atheilomv on the ground-, that 
11 impro\>-s final I lood How d spil« iht fa<ts that the renal circulation is aiilon 
oitw^v rcgulatid in normal ram” tint niial is henna is ineoristantlv present 
I5» NJw^Totk\"Y^^ •nniisl »<w»Iod or the VnerRan Coll»?r of Siireeof 
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m hj-pcrtension,*’ and that s\ mpatheetom} docs not increase the renal clearances 
of certain test materials’ * *> 

The relationship betsveen renal disease and svmpathectomy cannot be lightly 
dismissed liQweser, since there is now reason to bcUe\e tliat chrome overproduc 
tion of the renal enzyme (renm) may lead to a persistent nonrcnal (neurogenic 
t) type of hypertension** These experimental findings arc m harmony mth 
the clinical experience that nephrectomy is usually not successful m relieving 
longstanding hyTCflension associated with unilateral renal dispsse* and that 
sympathectomy is often surprisingly helpful in cases of chronic bilateral renal 
disesse* * ” ’® The inference has been made that men in renal” hyperten 
Sion the nenous system is siifficienth disturbed to justify sympathectomy 
This opcrstion is said by some to be helpful because it decreases peripheral re 
sistance by paral'zing a large portion of the \aseular bed However the evi 
lienee offered m support of this contention needs entical examination 



The existence of neurogenic clmieal hypertension has often b«x?n postu 
latcd* “ *’ ** but the data can interpreted in other ways It may be that 
13 some pei-ions grow older and then cerebral neurons atroplij, the blood pres 


sure may nsc 1 oesase of lack of cerebral inhibition * but such individuals ore 
commonly thought to be unsuitable for opention because of age and arteno 
sclerosis There appears to bo no pood cvulenee however that prcsenite essential 
hv'pcrtension is ever due to overwetiMty of tho sympathetic nervous system and 
there is much i enuasive evidcnec that it is not** ** ” 

Any enlargement of the vascular bed wlueh follows sympathectomy is 
rohahly temporary because of tlie capacity of the pciipheial vasomotor appara 
f to regain its fi’rmer tone and size lii our experience with about IQO hyper 
ve patients "bo have l>ccn subjected to bilateral splanchnicectomy and 
of both sampathetic chains from the fwrtli or fifth Ihorncic through 
excision j , ^nglia vve” have vet to see anv thins resemhlinp a ‘ cure 
the seco {ound that the Wood pressure slowly rises postoporativcly 
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to or somewhat below the preoperalire le\el This reerudcscenee of hjTcrten 
Sion IS not due to an increase m blood %olumc* and we behe\c it is due to the 
autonomous action of peripheral arterioles Po‘»tural hjpotension is the onlj 
phenomenon which we can clearlj attribute to vascular dencnation and, as 
shown m Fig 2 this disappeared within one jeflr in tlie last majonlj of our 
eases We therefore look upon postural hjpotension as an undesirable surgical 
complication rather than an asset and belieie tliat sueh reduction in blood pres 
sure as maj persist after sj mpathcctomj is due to vascular relaxation from 
causes other than denemtion of the splmchnic bed and legs Dencnation of 
the splanchnic bed maj it is true nliolish eertiin iisceral reflexes m a helpful 
manner and extensive sj mpathcctomj mai to a certain extent protect penph 
enl lessels from fluctuation in lasomotor tone but these effects are of them 
selves too minor to justifj radical surgical prooedurts It is difficult to accept 
radical sj'mpsthectnmv os a form of treatment for what appears to be a humoral 
disease 


Ou-rahion ci Postural Hypotension. 

in-S-l C<3L«es ot Thoraoo Lumb xrSym^lhectomy 



ng 2 — PoWural h)pot«n>lon Is a l•■mporary poatsyinpathectoini iT'?poB*e 


Since the weight of pipsent evidence is in favor of a humoral origin of 
hjpertension the poviibilitj «shonId l>e considered that svmpathectomj is able 
to modifv the chemical composition of the Wood in some favorable manner 
llembcckcr s'* *’ highiv original observations led him to conclude that hj pofiinc 
tion of the ncurohjpoplijsis sensitizes hloml vessels to n vsrietv of jiressor sub 
stances such as tenvn epinephrine and progesterone If confirmed 1 j others 
this view is of great theoretical and practical importance liecause it offers an 
explanation of the palhogcncMs of hvpetlciision and suggests that svmpatbec 
tomj induces vascular nlaxation b> diminishtng tie aclivilv of the adrenal 
medulh From the surgical standpoint this tlicorj is perhaps compromi-swl b> 
evidence that epinephrine output is not nlwhslied In adrenal denervation >« 
I lit cron diminvshevl secretion should be htlpfiil since cpmoplirino is a sulistancc 
With definite analcj tic and vasoconstrictor properties It mav aKo rigiilale the 
activifv of the adnnnl cortex” a gland currcnllv suspected of plaving an im 
portant role in the etiologj of hvpertension 
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Further sjieculation at this time would be unprofitable but our experience 
Mith the surgical trc-itment of li 3 pciUnsion w such as to jiicliiic us toward the 
Men tliat nipathottoinj rclitxcs Mmptoms and occasionally lowers blood pres 
sure through some humoral mechanism rather Unn hj denersation of periplieial 
•u-tcriolcs If this. 1)0 true then the operition should be regarded as palliative 
1 Ulier than cuiatnc aiul extensive sv mp ithoctonu would be unpbysiologie la 
common with otlici observers we hive noted a high jncidencc of sjmptonntic 
JiJjcf after wmpaiJieej/wn ant) nc agrfe tk^t there eorrelitien between 
the cUgieo of subjectue improve m» ill -uid the postoperative blood pressure levels 
This has led some to Conclude that the clmieil improvement is due enlirelj to 
suggestion This point of view may bo eoiicot hut it implies fitst that nearU 



v|e 3 Lack o( rorrclaticn tictOMU the soIMm omttal w.aaUnn teat anl tl a p» (operative 

resulta 

every patient with sjmptofmtic hypertension is psv choneurotic and second 
tint this IS 1 special hind of psvchonemosis in tint it responds instantly and 
with more or less permanence to one treatment Most psy ehoncuroscs of course, 
vield only if at all to firm and continuesl pressure It is difTIcult to persuade 
anvone in close contset with ”» large number of sympathectomued hypertensive 
patients tint the surgeon has pirforroed onh n j svchotliernpi utie net In our 
experience it has been rare to find a patient who is not glad he has had the 
owenUon and we have sPiii no tompiralle nsiilts acconiplishod by standard 
vehiatnc methods tVe arc convinced that svmpalliectomv ferforms some 
''Lfiil rbysiolomc function m some patients \t the moment it appeara pos 
M tliat adreinl clenervxtion is the cs«?ntMl finturc but the adlitional effect 
“f ewto Jc-nenation u .tortkJ »' 
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Patients should, therefore, not be selected for operation solelj on the basis 
of tests uhich measure onlj blood pressure lluetuations Cerfimlj such pro 
cedures as the cold iiressor test, the amjtal sctlation test, splanchnic block, and 
the induction of high spinal aneslliesia ha\e proved notoriously unreliable as 
gauges of posts} mpathcctomj results Fig 3 illustrates our e-spcrienee with the 
sodium am}tal test, little correlation is seen lietwceii the lowest mean blood 
pressure reading ohtsiiud b} heavv sedation and the mean pressure six to twelve 
montlis after thoracolumbar sjmpatheetom} Usuallj the amjtal test gave 
falsclv optimistic results, although the few casts above the line ran in the 
opposite direction AVc have had no e\peneiice with high caudal anesthesia 
as recommended hj Russek, Soulhvvorth, and Zobmaii” but doubt, on theoretical 
grounds, that it will prove to lie more accurate Disappointments will be fewer 
if tlip optration is reserved foi those with disabling sjmptoins and earlj malig 
nant hvptrttnsion, but the manometne lesulls will, of course, be better if the 
jiatioiit also has a labile blootl pressure It also seems reasonable to trj a low 
sodium regimen first,* but we have bad little success with it thus far 

CONCLUSIONS 

At the time of this eommumcatioii thtrefore, wt make the following sug 
pistions regarding the selection of patients for s) mpalhectomj 

(1) That less reliance be plaewl upon prediction tests whicli measure 
the response of blood pnssurc to sedation or to aiiesthetuation of the 
nervous svstem, 

(2) that the operation be reserved for those with severe bvmploms but 
no gross impairment of cerebral, cardiac, or renal function, 

(3) that the optrition not be done on voung individiiah with mild 
asvmptomitic hvpcrtension iHHausc of the (Kissibilitv of nerve regon 
cratwn 

(4) that sv nipatheetoinv inav profilablv he done on patients over 50 
vears of age provided other nquuements are met, and 

(5) that patients be told that s\ mpatliectomv offers palliation and not 
cure 
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I urtlier spceulatioH at this time would be unprofitable but our etpcrienoc 
with the surguil tre itmcnt of hipcrteiision is sueh as to iiicime us toward the 
MOW that s\iTipathectomj rchc\cs symptoms and omsionallj lowers blood pres 
sure through some luimonl motlnnism rather than hj denenation of peripheral 
artotioles If this be true lliin the operation should be regaixlcJ as palhatne 
lather than cuntivc and CKtensne sj mp itlic* toni^ would he unpbisiologic In 
lommon with other ohser\crs wi Iiim noted i high incidence of s\niplonialic 
lelicf after simjiathectomj ami we igite tlist there is no correlation between 
the elt gree of subject i\e improve mint and thcpostojterstivc lilood pressure levek 
Tins has led some to conclude lint the cliiiioil iniproremeiit is due entirely to 
suggestion Tins imint of view inaj lie eorreet but it implies first, thvt nearlv 



ever} patient with sjmptomstic hjpertcusion is p>jthoncuri>tic and second 
that tins IS a special kind of psjchoneiuosis m that it responds iiLStanth and 


with moic or loss j ermanenee to one treatment Most pi,yc bom uroscs ot course 
MCld onlv, if at nil to firm and continued pressure It is ilifilcidt to persuade 
nnvone m clO'C contact with t lat^c number of sjmpathePtoimsMi hvpeTtensive 

patients that the surgeon his I iformed onh a | svehothenj « utit i<t In our 

exnencuee it has been rire to find a patient who is not glad hi Ins had the 
* . gjjj have seen no oompariblc results apronijilishid bj standard 

tnc methods Me ‘ire eonvineed that svmpathoetomv | irforms some 
r^brsiolome function in some patients \t the moment it arrears pos 
usetui p 1 - denervation w the essential feature but llip additional effect 



aU^SIIOT ^VOU^DS INTOLVING THE ABDOAIIXAL AORTA 

A Report of Two Ci<=es 

C K Holzer, Jii , M D. CiNciv>.iTi, Ohio 

(From the DevartmeM of Surgerif, CiAUge of Uedtcine, Vnnere^ty of Cine.nnal. and the 
CtnnnMU General Ilaspital) 

P ENETRATIN'G wounds insohing the aorta which permit the victim to 
survive for a sufficient time for surpical care are e\eeedmglj few, and 
instances of successful treatment of such wounds have been reported rarcl> 
Dshanehdze,' Blalock,* and Klkin* have each reported successful suture of a 
stab wound of the ascendin'r portion of the thoracic aorta The latter two 
authors reported vvounds which had been caused bj icc picks and were only tinj 
perforations ‘Wildegons* in 1926 reporteil a case in which a 1 cm stab wound 
of the abdominal aorta was sneeessfullj repaired Dubinskij’® in 1944 sutured 
a 03 cm shrapnel wound of the abtlominal aorta followed bj rccoverj of the 
patient In a comprehensive renew of the literature no instance of the survival 
of a patient after the repair of a direct bullet injury of the abdominal aorta has 
been found 

It Im been my unique experience to encounter and treat suceissfullv m a 
period of eight montlis tvro patients with cimshot wounds of the abdominal 
aorta In the first instance a vitallium tu1>e was utilized to maintain the con 
tinuitv of the vessel, vrliile m the second direct suture was possible The first 
ease ts believed to be thoonlj one m vvhieli a vitallium tube has been placed m 
the human aorta w ith a successful result 


CASp RHORTS 


CvsE 1 (No 2^<l^92) — c J , ft 26 >cir oil 'Negro woman, wav brought to tho hospital 
at ■ 40 PM on Dei" 2S, lOlo, forty piinulcs after having been shot in the abdomen with 
ft 32 ealiber revolier fclie waa in *ryeTe ehork, pul<iele«v, with a blool pre«*ure too low to 
recorl but nns eonvrious and romplainiog of ftlaloraioftl pain She wa« nio<leratcly obc«e 
1 ut normal rvoept for the findings related to the injury Be'piratory rate was 30 an 1 cardiac 
rate 100 per minute Over the left reetos rou-^le midwaT lietween the umbilicus and tbo 
vip! 01 1 proce«« was a lulKt wound 5 em. in diameter Thero was no wouml ot exvt 
The ftlKWmitiil wall was apImW an! diffu«ety tender reriWaltic sounds were ab«Pnt and a 
fluil wave »a« dcnitin«traU<' Rectal esaminatmn was aarcmarkable A neurologic eiaroina 
lion was not performeil lut it was DoCe.1 (hat the patient was able to move all evtremitips 
V Irvine tube was passed into the stomach and a small amount of frcsb blooii was 
ftT'ratod bnnalTsis was negatiro for Uoo.1 Vfter the intniTfnous administmtion of 
1« 0 c c ol plasma the bloo.1 pressure rose to 100/70 and tl e condition was greatly iniprove-l 
Roentgenolopc survey of the bo.l> slione.1 a Inllet adjacent to the neck of tie left femur 
Ilig 1 ) 


bndcr endotracheal cvrlopropane anl ether «nesihe«ia a Ion" 1< ft rectus incision wns 
made, with a transverse catension to the right Approximately 500 cc of fre h blood were 
«Ta,ua(ed from the penloneal cavitr, but no pcfai-tent bleeding was obserred Exploration 
^ the a bdominal viscera rerealcl that lie bullet had passed through the anterior wall of 
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anUtior buUpt wound was enlarRcl sligUtly and the tobe flipped into tlie lumen of tlie 
aorta A ailk ligature liad hwn altacliel to tl»e tab m the middle of the tube in order 
to control it ^ hoaty braided aitk liirtture was tben tie«l around the aorta and the tulie 
on either side of tie damaged are\ Uei luae of the possibility that thc«e ties might cut 
throogh, a >.fri[> of >» inch eotton tape was tied down flatly on each side of the pair of silk 
ligatures (Pig S) Mhcn the tournM|uots were relesMsI. no leakage ocourreil, and palpation 
revealed fairly strong pubations m the common iliac artern* No further injuries were 
found upon completion of nknlommal exploration Cigarette drains were placcil m the 
retroperitoneal tissues m both biinbar arena and brouglit out through a flab uounl in each 
flauk The aldominal ineision was .lo»cil using tUroogli an»l through steel wire stay sutures 
The skm was closed with fine eotlon sutures 
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a of the wound 


r fell below 90/50, 1000 < 


Punng the procpilure the jntiente blool pressure ce 
of jlisnia nnJ 2 ."0 r e of whole lloo] having lioen giteo 

The lostoperaiivc course w is nnromplieafe.1 except for a transfusion reaction on the 
nxth dai ( ontinuous gastric .uction was maiatainel for two and one half dart, following 
hwh the l^Nitie taV wa. removed and progressive fev,l,Dgs started fcuUadiaiine was given 
for right davs and js-nuillin for twenir 6ve dis* The incision beoJe} per pnfflam 

■") ’“'<^'1 ‘ “> r^-’^ent tUrombosi. at the fitr of repair and in the lower extremitief, 
leTJ !?*'?„ "i '■etw on »be third dav A total of C50 mg was given 

. 7i"’ ^ "'■"“'“"““S prothrombin t.mc l.et«een CO anl 3S fecond. the 

normal control being Jo seconds 
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tho gtoniach npiii- Ihe julorus, through the po'teroin?#rior waJl ci( tlie first portion of tlie 
fluoaenum, nnO Hiroiieii tic licad of tlie fanercSa into tht rctroiofitoncnl arcs Tlipro wib 
fi large rotroj eritonenl liematotna around the head of tho pancreas anl at tfic lo" of (tie 
trBn»\ers(' mesocolon The ga»tne and duodenal perfontions were closed nitli gilk nottre" 
futures 

In order to explore the relrojentoneal hematoma the operator dixidPi the liliril pen 
tonenl ottaolimniita of tins »eeonJ and tWl portions of the dumlcDunl and the hfpalic flexure 
of the colon and retracted thev structures toward the millini A« the hematoma was hrinj 
clcarel nnav, there waa a trimendous spurt of Jlinxl from the depths of the operalKe ar i 
Digital pressure was aj plied immeilisfrtjr to check flie licnii'rrluge I’alpition rcveulcj Ihst 
the hlood was coming from a xiounJ in Uie norfn. ^Vlth the hemorrhage coiitr'llel hx 



digital pressure on the noun} the aorta was mihilizel and strips of rollon tape were jaesssj 
around it and twisted down The field wsa then etesred of blool rescaling a perforation 
through the aorta 0 mm in itiamcler extenting in an antcropnstrnor dirootion (Pig 2) 
111 palpation It was established that the wound lax 6 cm the aortic 1 ifiircation, 

pre'uniabl/ below the origin of He inferior mesenteric arterj Tie olgcs of the wounis 
were ragcel anJ •'"« consilerablo loss of eutstanre in the .Jamngcil regnent Vn 
UD«uccc«sful attomit was inmle to «lo®« the perforations with aili hHotcs ligation ol 
the xessel was deemed inadncaWo beeaose of the |>os,ihit.tr of »cconHr> hemorrhage or 

tmngrone ‘ 

SI': .0..™.., o, .1. — ;L*,rr. 


t tube 


araihblo «a* o"V ^ ’ 

adequate blood Cow tt 


the lower exlremiues nntd eollnlcnil flow could be estal Iished 
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nas hgalion complete and onU smen ot the patients sunned the operation 
No case ot sncccsaM lipation ot the aorta for ttaunntie mjnrj has heen found 
in the literature 

The second possihU method and the ideal one m this ca'^c resection of the 
damaged segment ^vlt'h end to end anastomosis, would perhaps ha\e hocn feasible 
in the hands of a surgeon experienced m the technique and under idcsl coiuli 
tions Iloweier, hccauso of the prccinoiis condition of the patient and because 
of the operator s lack of experience in the anastomosis of Hood i essels this 
procedure was deemed too hazardous and lime consuming to bi attempted 

The tliird method repair of the sesscl hj meins of a Mtallium tube 
seemed to offer the best hope of success and ccrtamlj w is the most simple m 
the case reported Tuffier’ m 1915 descnl«id i method of blood icssel anastomo 
813 using a paraffin-coated siher tube Blaktmorc and Lord* hive de'i-sod a 
nonsuturc method of blood \cssel nmstomosis emplojing Mtillium tubes lined 
with a segment of vein This work suggested the mode of management of the 
case described It would have liccn desirable to hive used a tube of larger 
caliber than 5 mm had such been aviihhle At the tunc of operation it wis 
full) expected tint tlie tube would sooner or liter be occluded b^ a thrombus 
masmucii ns no uitimal 1111111.? wis prondod Tins his not, howoser, been the 
case as far as cm be dctermincil It n likelv tint ibc increase m iclocitv of 
flow through the tube due to the diminution in the lumen ot the vessel iccounts 
for the lack of eoaguhtion 

Although desirable <\«tcnninations ot the pressure in the femoral irtenes 
were not mide beeiu«e of hek of the ipproprntc ippintus and because of fear 
of dimaging the vPteoLs and producing ihromlmsis There is how ever eonvinc 
ing evidence tint the pressure m the artcnil sjstem distil to the tuhe >s eon 
silcriblv less thin tint aliove the lube Tlic femoril pulse volume is greatl' 
decreased and the dors.ilis pcdis pulses are onlj oecisionallj pilpohlc Oseillo 
metric rcidmes show pulsnlions which ire much smnlUr thin iinrmal 


C»sr 2 (No 40l'’l) — W 11 a JSjrenroll while nan was I roujl t to tic to'pital 
on Vug 8, 13i(5 Uiitj a«oute« utter Insjnc Wn st ol with u ”2 pstitjor riHc The 1 uUct 
ra«cA Ibrouch tie Mtt tiMue melml to tie disinl on! of tie left 1 Htneni'i onl cntcrel the 
fhc«t tlfouRli the left feath ril inteT«[cire in tie |>n tenor nsillnry line lie wna m mo-leratcly 
•CTprc shock 8« niJcncc-l Is n blom) pre«-a»c of *0/40 anl a coll clammT a«! m shin 
Thyncal crnmimtion of He etu^t corrotoratei be rocntccnogrami rETPolsl no e gns of 
pncomothoniT hemoll nrns or rnlmonarv tranms. Tie nWotwen wan full .loug' 't d'ttw'cW 
tcnl r anl nioJefatclr neil Tie nnne wjis rto-It lloclv Bocnfcenocrnms showcl tic 
bullet m il e peNi* 

RWl anV plsitna transto* on sras rtartc.) through a cnnnuU in tie rirfit saphenous 
vein nnd the patient prepared for operation P-»|ile rspil a<5miDi«tration of r><Kl ec 
of pliumi and wlole Woo-} Jij* eonJition faifef to in|rove nnl the Wo. 1 pressure began 
to fall Incrcasinc distention of the tMomen ind nW rapid intrainritoneal 1 emorrhaV 
Therefore under drop etler ane-tJesia the aMomen wis opened by means of ft long left 
rectus incision. V hree an ount of II 00 .I ws* eorounterisl m the peutonoai taaitv kftcr 
evacuation of most of tl e I Wl the oriKin of tJ«* heraorrhs-o wa.s d scovered to l» in the 
^stroleiatie omrnlum olcre t» e nsin tnink of lie left fn.tne arterr lal Ivcn sevcre .1 
the lU.VaV CUV »I<on>iig a.gorou.lr Tins wn.s elampcl an] ligale-I 

with medium silk ‘ ^ 


C48 


SURCERT 


On the fir<t dny after operation it was notieed that the right eilf was tender »nJ 
enlarged There wm a complete foot drop on tho tiglit and 50 per cent rednction In the 
power of plantar flexion of the ankle Thwe was iuie*the«ia oier the entire foot >a the 
distribution of the fifth lumbar and first sacral nenc roofs Both feet were warm anl 
both femoral puUis were palpable Ihouj^ diminished la volume Tlic wrcaltne«s and anesihesio 
were interpreted as evidence of direct injury to the nerie roots During the fortv-one dars 
of her stay in the hospital tlierc wav gradual improvement of muscle power and dimmotioa 
of the area of anesthesia. The femoril poises did not cliange and on several occasions famt 
pulsations in botli dorsabs peliv arlenev were felt Oscdlometric reailings on the lower 
extremities indicatoil that the pnleatinns vrere dimiiu-diod about 75 per cent 

Following disrhnrge from tio l>o«pital slie gradoaUy rcgsine«l strength and returned to 
her bouiehoid duties Examination seventeen tuonths after operation reicaled no change 
in blood pressure or In llie site of the heart She eoul 1 walk bnsMv a hundred yards withoot 
difficulty The femoml pulses were atiU palpable and Jind not changed in volume A roent 
genogram of the alHlomen revealed the vitalliuin tube in its original position At no time 
has it been po'Siblu to obtain Hood prev-mre reiordiags on the loner extremities 

As a rexult of partial paralysis and atrophy of tho anterior tibial muscles on the right 
an equitius deformity developed along with flexion contractures of the foes ^me nwnlhs 
after the (inginnl operation a tenotnm) of the lemlon of Achilles anl an arthrodesis of 
tlie interphatangeiil joint of tho ri^ht gnat toe wire performed to correct the deformity 

Continent — An injufj to the &bOumiRftI aorta should be suspected when fl 
large retroperitoneal hematoma it enootiDtom) during the ctploration of s 
voimdtd abdomen It is otir firm conviction that such a hematoma should be 
explored regaidlett of vilictlicr or not it it inereatuig. Before the surgeon 
enters upon the exploration of such a hematoma, however, he should be pre 
pared to ninnage a damaged aorta or vena cava by having available the proper 
instruments and adequate amounts of whole blood for immediate end rapid 
transfusion Reluetance to disturb a retroperitoneal hematoma may result m 
the subsequent death of the iiaUont from secondary hemorrhage 

Although It may seem perfectly obvious it should be emphasized that the 
most effective and safest method for controlling the immediate gush of Mood 
from a large vessel is digital pressure I have seen at least two patients become 
exsanguinated while the surgeon made frenzied attempts to grasp vnth a clsnip 
a tom vessel completely obscured by a pool of blood With the damaged vessel 
compressed beneath the fingers, the operator may thoroughly and earefulH 
clean the field, accurately determine the site and nature of the injury, and 
formulate a plan for repair 

The method of management must of course vary according to the nature of 
the wound In the prenouslj rcporteil suceevsful eases and in mv second case 
simple suture was the methoil of choice This is certamh tiio ideal mode of 

the vessel with a 
thrombosis In 
ensue damage to 

the wall of the vexsel, simple suture of the pertorations was not possible Three 
methods of management wire oonsiderd Ligation was rcjtcicd because of 
” danger of gangrene of the lower extremities or hemorrhage due to cutting 
oh'of the Imatures Blkin* in 1940 rollceteil twenty four eases of ligation 
ofX” abdominal' aorta and added one of bts own lu only ten of these cas. s 
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was ligation complete and onlr sc^en of the patients sunned the operation 
No case of successful ligation of the aorta for traumatic injurj has been found 
in the literature 

The second possible method, and the ideal one m this case, resection of the 
damaged segment with end to end anastomosis, would perhaps haic been feasible 
in the hands of a surgeon esperieneed m the technique and under ideal condi- 
tions However, because of the precarious condition of the patient and because 
of the operator’s lack of experience m the anastomosis of blood vessels tins 
procedure was deemed too Inzardous and time consuming to be attempted 

The third method, repair of the vessel bj means of a vitallium tube, 
seemed to offer the best hope of success and certamlj was the most simple in 
the case reported Tuffier’ m 1915 desenhed a method of blood vessel anastomo 
SIS using a paraffin-coated silver tnl>e Illahemore and Lord* have devised a 
nonsuture method of blood vessel anastomosis cmplojmg vitallnim tubes lined 
with a segment of vein This work suggested the mode of management of the 
case described It would hive been desirable to have used a tube of larger 
cahher than 5 mm had such been available At tlie time of operation it was 
fullv expected that the tube vvould sooner or later be occluded b> a thrombus 
inasmuch as no intimal lining was provideil This Ins not, however, been the 
case ns far as can be determined It is likelv that the increase in veloeitv of 
flow through the tube due to the diminution in the lumen of the vessel accounts 
for tlie lack of coagulation 

Although desirahlo, determinations of the pressure in the femoral nrteiies 
"cro not made because of lick of the ai>propnale apparatus and because of fear 
0 damaging the vessels and producing thrombosis Tlierc is, however, convinc 
mg evadeneo tint the picssure in the arfeiial svstem distal to the tube is con 
si erablv less than that above the tnW The femoral pulse volume is greath 
ecreased and the dorsalis pedis pulses arc onl^ oecastonallv palpable Oseillo 
mclne readings show pulsations which are much smaller llnu normal 


on ^ * SXyfsrold wliife man, was brought to the ho-j itftl 

'liot vvUh n 22 cUber nfle The bull, t 
Luthrorh V ** Of ’'•ft liumcrus anl onfered tl <• 

»er e ‘ WV •» the po.tenor w.llary hao lie w ss .n mcHlcratoI, 

}’■' " of -olJ chmmv, aM.on sk.n 

pnenmothora, 1 oJoW or rooa.gonosram, re>e.loU no s.gn. of 
'«Ur, anl moderal 1 4 V Iraums Tho ahjonipn was full, doughy, .liffu-pU 

tiallot’in the ^ Hoo.iy Roontcenogmms showed tie 

m 11, „tl,i „ph,.o„ 

Of pliKma and wholp 1,1 f®'' ®PvratnMi IV.pUc mpil a inuni«tmtion of 1500 cc 

to fall Inerismf,? pre«urc began 
Tb™to„, ..1„ J,™ 

^IM in<'i«ioa. V lfl„ra /V? *** *Womei» was opene.1 by meins of a long loft 

eTaouat.on of most of tho^r“l V •“ the per.toneil oaritv Vftor 

E«trohppat,c omentum wl ^ *'* disrovero.1 to \<c in the 

The d.,tal cut enl of U.re!. , 

*lth medium silk. »|urtiBg \igor<Hi«l<- This was clamped and ligntcl 
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F^ploration of the nblomen then ttrealed the (nillet Inng free m tie cul le sac nf 
Doucb^ There nas no injury to one portion of the Ra<tromtcslinai trnet A lafge rtif® 
peritoneal lietnatoma was iliseoxercd bcliinl the aplenie fleture of the colon In orler to 
e\poio the hematoma the parietal atlaehraeoH of the splenic flexure «ero dm lei and the 
colon nas mol ilirej meliallv Ijy blunt dissection Tlie fascia of Cerota distonled nth 
Uonl, was inoHod and the kilney palpate] Its entire upper one third nas slot 
nnl there was actise hh elinj from tl e ent surface Isephrectomr was done, tl c renal vr'scls 
anl ureter leiag ilniled nnl lignted with double Iigatorts of brailed silk 

Although tins procedure ser\ed to control all bleeding the eperatoT prneeeled to explore 
t! e wounl in the gastrohei ntie ligament for the other ca t of the left gBstric artery During 
the search for the proximal enl of the re sel there was a spurt of blood from deep m 
retroperitoneal area Digital pres«uTe xras applicl anl the area cnrefullr exposCil V 1 
em longitulinal rent was founl m the anterior wall of the nMomiral aorta No other 
bleeding point eoulj he found It was postnlatel that the left ga«lric artery had in this 
case a sejarate origin from the aorta and that the bullet lal passed through tie J'lnetun 
of the arferj with the aorta The margins of the rent were graspei! nnl npj roximalel hr 
means of Dabeork intestinal forceps while tie wound was do iv! null a eontinneus lorkcil 
suture of OnOOO silk and sereral interrupted sutures of the same matenal “lO leakage 
occurred from the aorta after release of the cLamp 

The left hilney bed was drained be means of four lengths of l’enro*e lobing brought 
out through a slab wounl in the left flank The aMonuoal incision was close-l with buried 
xcrtical figure of eight tualtreas sutures of \o 34 steel wire and the skin was rlo>rd with 
flne silk 

At the end of the proiedure tie patient’s Mood pressure was 12f*/S0 snl his condition 
greatly «aprOTC<l lie reeeired 2500 ee of whole blooil and 7)0 cc of plssoia doriag the 
operation, whi li lasted two hours and twenty minute 

rostopcratiiely he was treated with penieillio kkaogensted] suction and parratcral 
fluids T) cro was a narked oliguria and hetnoglobmuria for two days, during which tiae 
tho blood aonprotem nitrogen ro«e to 132 mg per cent and pcMorhilal edema nppMro^ 
This was fittrilutod to a hetnoljtic transfusion naetion at tie tine of operation sol 0® 
molar sodium lactate was girco bringing tie urinary pll from S to 7 Dy the fourth dav 
tlo output was aJoquate and the aroteinia subsided Subsequent eourso wns use\cntful, the 
wo ind 1 call 1 per priinuin, anl I e was d schsrgid on the eigl leenth daj 

Athen seen nino months after the operslion le was well anl rhiixil no sigu of eit 
cul itorj ilisturlunce iii tie lower tsirnnities Dloo 1 [lessure wiis Jltl/OO Tl ere wis 
no mass or truit uier tie upper at lomm 

Cowniciif — This case pnsonteil a much less diffietiU aiirl coniplicatpil l>roh 
lem timii chil tht hrst The wound wts tanwntiil and consisted only of n small 
slit which was easily repaired The importance of exploration of rilroi'cri 
toiical hcmitoiiias is again lihLstmtcd Failure to disrosir and ripair injiiriis 
to rctropcntoncil structures accounts for a large piojwrtion of the jirmtitalilt 
iiiortalits m traumatic abdominal injuries 

^\ ounds of tho aorta are found to l>e not necessarily fital Nitmcrous cases 
htsc been reported m which pirsonj. hate sunned for ssrxing jxriods of time 
, to ten years following aortic injuries*" 

The siirMxal of these patients has been attrilniled to time factors 
That tbe wound was small and lucame sealed by blood clot during 
the pcno.l o£ pr.marj hcmortlagic dK>d. 
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2 Tliat the mjurcti portion o£ the aorta was in such a position that 
the surroundin',' tissues, tORcthcr with the escaping blood, sciTcd 
as a tamponade 

3 That an acute artcrio\enom fistula was formed allowin'' the return 
to the sistemic circulation of much of the blood lost from the aorta 

The sunival of both of the patients in m\ cases until the time of operation, 
which in each case was at least two hoars after the injtirj, can be attributed 
to soaUng of the wounds lij blood clot and timponade b\ blood e’ctiavassted 
into the retroperitoneal tissues 

Despite the fact that some patients sursne injuries of the aorta it should 
asniii be emphasized that failure to explore retroperitoneal hematomas is 
hazardous and maj result m iatalits from inissed injuries to retTopcritoncal 
Mseeia It IS also to he emphasized that anatomic reconstmctioii of an injured 
lessel Ls the desirable fjoal This was aecomphshed m one of our cases while 
in the other, because of the circumstances restoration of contmmtj witli a 
sitallium tube was elected and prmod successful 


SUMMARt 

1 Two cases are reported m which a bullet wound of the abdominal aorta 
has been suecessfulli repaired 

2 A rcMcw of the literature discloses onh fi\e prcMous instances of the sue 
cissful repair of an aortic perforation 

3 Direct suture is the method of choice (or re\>air of the aorta 

4 In one of mj eases a nonsnturc inctho<l utilizing n Mtslliiim tube met 
with success when suture was not feasible 

5 The importance of exploration of retropcntoncnl hematomas is emphn 
sued 
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WAR WOUNDS OF THE RECTUM AND ANAL SrillNCTER 

■\VlLLUM S JIcCUNE, AID, WASHtSGTON, D C 
(From Dtfnrtment of SvTger^, George TTtKAM^ron I7jmer*i/y 'Teftool of HediciM) 

D uring world AVar II Walter Reed General Hospital -ivas designated as a 
center for the treatment of wounds imoltmg the rectum and anal sphincter 
Har%e> B Stone, ciMlian consultant in sutgerj, had direct supervision over the 
treatment of these patients, made frequent visits to the hospital, examined prae 
tieallj all of the eases, and performed man> of the operations personally The 
Armj IS greatlv indebted to Stone for thought and enci^ vvhicli he spent to give 
each man tlie best possible result in the repair of the injury Following is an 
account of the classification, methods of treatment, and results obtained in this 
group of patients under his direction 

MATERliU 

forty one patients with wounds of the rectum and ansi sphincter were 
treated All except one of the wounds were due to cnctnj inflicted gunshot 
wounds the majontj caused by shell fragments or machine gun fire All 
patients were between 20 and 36 sears of ngc In most instances no definitive 
treatment for sphincter moontmenec or external rectal fistula lind been given 
prior to transfer of the patient to this hospital, tUougli m manj instances skm 
grafts, seeondarj wound closures and recto urethral fistula repairs bad been 
performed One patient had had two previous altimpted closures of a large 
external rectal fistula The average lapse of time between receiving tlic wound 
and the first definitive treatment in this hospital was ten months This length 
of time IS explained bj the fact that most eases weic complicated bj other m 
Junes which received treatment pnoritj These included eleven roclovcsicnl 
or urethral fistulas and numerous instances of sciatic nerve mjurj, perforations 
of the colon and small bowel, and compound fractures of pelvic bones All 
patients had had debridement of the vvounds and most of them a temporarj 
sigmoid colostomj at the time of mjur> Afost of them had had local application 
of siilfanilauude crjstals and shock treatment in the form of plasma and blood 
transfusions 

pan IVtlNARV TBrVTJlfNT AND CLiSSIUCSTION 
On admission each patient was carcfulh examined proctoscopy was earned 
out, the case was discussed ami the injury classified lie was thin pheed on a 
regime of sphincter and gluteal muscle exercises and re-examined at wcekh 
intervals for a period of about four weeks before snj operative trcatiiunt was 
oirried out This was done liecausc of the sinking results which followed these 
exercises, alone, in manv nislancis Bv this routine eleven patients regsinid 
adequate sphincter control without operation and the colostomu-i wert'elos.d 
vvith satistactors outeome Tlw nmainnqj eases fell into five groups 

(1) high rectal fistulas not involving the anal sphincter, (2) wounds of the 
anal sphincter m which part of the muscle was replaced bj scar, but the re 
mn^cr functioned satisfactonh , (3) complete destruction of the sphinilcr, but 

R»c«lv»J for pubIlc»llon July jl 1»4- 
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aeaa sBact The skm eloscd with nik. to'WS » *'»>’ 

fpom the old hetulom tract The wounds healed I 15 priniair intention in both 
COSOS In one the fistula has now lemamed closed for sis months smee elosnro 
of the colostom) In the other the colostomj was closed m August 1940, but t he 
fistula reopened in October and it was neecssari to leopcii the eolostomj The 
fistula has now entirelj closed again sponlancouslj 
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t ASK 1 — A hear < 1 1 prtAatv first «Ia«s of (be Infantry vra* aJinittpil to Wallet Rco-l 
Oenfrttl IIo8i>ital on Mac 13 lie list lieea well until Not 2J, I'll! On tl at Oale near 

lAixutibutc Ic was wotinletl l>y twttuv iii">eluiie uun fire wliirh Tr*ulte\ in % wovnl of the left 
ui i-er arm with fraoturr o( tl e left bumrrus an I a cunwbot w ua J m the left Lip the hollet 
trawme tie upper reelum «nl banss' its stouA'I of e^it through the 5 wer pnrt ol the 
eacruin He reeeiietl niedieal aitl »is hours after lajury anl wa« taken to a battalion ail 
station from whirli he was transferred to the evaeuation hosj ital arriring on Not 22, 19H 
There it was found that tie sigmoid eolon had IiLowim! been perforated On Not 23, lOll 
“Oder puoTsgen one-thesia elnsnre of the perforation of tie rectosigmoid was perforice>l a 
Henroie dram pHro-l la tite j.el\»s aad eoUywtomy peifermM The wounds gralnally healol 
Ho was then sent through air evaeustKni to the Zone of Interior 



>»ilh poo/] pcrnnil nml goml pluteal mavJo function (thi9 group jurhil J 

injuncs of the none •mpph of the sphinetcr, m those \\hich ofciirre'l in sncral 
rounds), ( 4 ) comjihtc deslniclion of the sphincter with adilitional lo« of 
pernnal tissues, (T) loiiiplete loss of spliiiittcr, lower rectum penanat tissues 
find gluteal mustlcs, with extensne sear formation (B5 the term ‘ sphincter 
IS me-iiit tlie entire museulir mechanism for soIiinfir> eontrol of bowel move 
incuts and it iiitliidcs both the external and interml inuselrs ) 

OPI'KVTnr KOUTlVE 

All patients wcie gnen siiUasu\idine 3 Cm cxcit eight hours b\ mouth 
and 2 Om dndj into the lowtr loop of the oolostoin% foi five dais before o] era 
lion loctal and eolostnmv saline eiienns were given until clear the night before 
operation 1 xeept for high rectal li>tiilas all operations were jierformed m 
litliotoinv position because that seemeil lo give lietter exposure than the prone 
01 jackknife positions Hecansi of the oxloiisivc scirring the cliflicult> in finding 
torn ends of sjihuicter nuiselc and the dinger of breaking into old rifto-nrethnl 
fistulas etc v\e Iccamo thorouglilv impixsstd with the fact that the general 
surgriarJ prtneifi/cs of gootf ftg/if avfeqiinfc cxp<>siiiv amf /lemosfasis irv 
for success in this work 

In determining the end result of treatment several factors wire considered 
Objeotiveh the ix-sult was jmVed laiirch In the degPic of sphincter function 
which was detectable on cximmalion and the pitjcnt s abilitj to contwl lifiH'd 
and solid liovvil niovcmcnls Of e<iual importance howivcr was found to he tl « 
patient s suhjeetive safisf ictioii in his result Mam patipiits who had relitneh 
little sphmetcr control wcie able with the aid of a low residue diet nml on 
oeoasioiinl low enema to Kad noiniil economic lives and vrero well satisfied wliile 
others with litticr eontrol coinplaine<l Intterh of occasional attiOcnfs 
/feefof /tsfufiTt — Four pati nts with cxteinnl rectal fistulas 
the anal sjhiiietei were admitted One extended fiom tlic rcclutii one inch 
above lliv splniieter backward around the «iccv\ to end in a granulating area 
on the si in Another (tig 1 ) extcndeil fiom a vvrmnd of entrance just to the 
right of tlic siirum inwaid to the rect«!.i 'inoid junction These shiwlj healed 
completclj after tlioioiigU cnrcitcmcnt of granulation tissue and the rongeunng 
own} ot seiiuotratcd bone from the lorcvx and saeniin In tl e two miniiiing 
patients the cocev\ and lower sijciaim had pievinusiv been removed tiie fistulas 
extending stiaight out from the rectum heJow the amputated stump of sacrum 
Thcsi fistulas wore «loscd In a method demoiLstratoJ 1 m R I Rowers ^\lththe 
patient in a prone position the external opening of tlic fistula was excised bj a 
midtuie elliptical incision Dinsc sear tissue was then carefullv dissected com 
r^le^eh nwav from the rectal wall for a distance of at least lU inchts fiom the 
fistulous opening on all sides Bone was rougcured awav from the sacral stump 
,1 {jj5 fistula was fjmte free Its edges were theu excised and the fistula was 
1 1 bv a running 00 tliromic sutore reinforced bv interrupted serosal sutures 

T well vascularized flaps of muscle and snbeuta,iem,s tissue w\re dissected 
laterallv os possible until thej eouhl lie united in the mullme to close 
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water for a short lime solid liowcl mosements indcfinitcl} One of these was 
somewhat dissatisfied with the result Of the lemaimn^' two both had seicrc in 
juries One developed slight sphincter |owtr postopcratiielj and because of 
the scirnd distortion of tlie anal « inal was able to control solid bowel move 
ments to liis own satisfaetion The last of the eleven {Case 3 bi? 3) entered 
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In ^pr^3, he begin to eoiaphia ct pim in the left hip and was flnalJy piai-»d 

in traction with an i rai diapno it of osteoarthritis of the left hip Jleanwhile a 1 igh rectal 
fistula ha 1 ilcreloj ej m tl o gun shot wonnl of erit \ii attempt nt closure had been made but 
1 al not licen successful 

Physical eMtninatioa on admission to 'Walter Heel CLncral lIo«pifil rcuiW a markedly 
emacntoil patient lying in bod in a body ea«t There was a nudliBe inci«ional siar and a left 
sided double-barrelc-d colosloiuj fonctioniDi; well There was a deep wound over the cocergea! 
area, it was draining purulent omdale The nous sad reetum appeared normal on inipection 
On a digital eiamination tie anal sphincter was normal but there was found to t-e a direct 
communieatioB through the cocejgcal wound into the reetum, k probe pas«ed through lhi« 
wound, which was opproximatelv 1 cm in diameter, could be scin with a prcHtO'*cope in the 
upper rectum 

Tho recinm was irrigntel daily with saline •otution and a penicillin pnek placed lo the 
exlenial opening of tho fistula, Int tba fistula failed to leal On Jan Si J9I6 therefore 
under general anestheain with tie patient in a prone position an lociuoa was made excising 
the fistulous tract, earriel down through den«e vjr tissue to the rectum it*ctf Wliat appears 1 
to be tho third and fourth aegruents of the <aeru[n were removed in order to allow belter 
exposure of the fistula T1 ere n as denso sear entirely nround the opening m the bowel and tl is 
wav excised. Gluteal muvUs an] tlie origins of the saerospmalis muscles were thea carefully 
dw«c<.ted backward retaining their blood suppl) ta much n» possible until sufficiently large 
flaps of luusclo were forme 1 to cceer tho defect Tho fistula lt«cjf was elosed by a purse- 
string suture With heavy catgut soturcs the muwle flaps wero imbricated ever the defect 
and tho woonds elosed tightly except for one cigarette dtain 

The posioperativo cooyale'ceoce was uncrcntfol Os Feb SO lOiO the wound had 
apparently completely healed Tl o patient was walking with the nid of erutche’i the left hip 
being utmost entirely ankjlosod In August, lOtfi the colostomy was clo*cd by iDtrapentoneid 
end to end anaitomosi* Tie pistoperative course wa* ntisfaetor} and wIen last seen the 
patient was about to bo dischargt J from tho Army 


Destnictwn of i’arf of ilnnl .ST/iJiuicfor — nic'cn of the fort\-o«c cases fell 
into the group vnth part of the anal sphincter tUstrojed niiil were treated 
surgically Operatne treitmciit consisted of four steps all performed as a 
single procedure (Fig 2) (1) In litbotomy position nn memon was made nt 

or just outside the mucocutoncons Iwidcr of tlie anus and usually extended 
entirely around the anus Sometimes only one half of the anal circumference 


was iicccs-iaiy The mucous membrane was directed proximilly for IV 2 to 2 
inches to a point well above the scarred area so that after excision of the scar 
tho mucous membrane could be pulled down and r- sutured to the skin eovenn,; 
the defect (2) The sen tissue was excised from the sphincter muscle, skm, and 
mucous membrane (3) The ends of the anal sphincter were then eirefulfv 
di'ssected out far enough bsek to nllow them fo lie crossed over, sutured together 
vvith several mattrexs catgut sulntts and anchored to the pcrnnol tissues (4) 
The mucous membniio wus drawn down -iiid sutured bmlv to tho skm with cart 
full' placed interrupted silk sutures In hrjc defects a smiH luhiitr dram 
iras snnictjmcs placed throush a stsb wound outside tin sphincter for a perio<l 
. fyitv-eight hours PostoperatnOv, hot sitr hslhs were begun on the fourth 
or fifth dav and tin skm siifurrs renumd on the dphth dsy 
‘ j „e,ieral the final rrsulls in this group wire good Six of the eleven 
lAad iro’od sphintfrr jiovvcr could hold luiuid or solid Imwtl movements 
paUeiu^ well satisfied Tliree had fairlv good spUmeter power and could control 
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water for a short time solid lowel movements indcfiniteU One of these was 
somoMliat dissitisfied Mith the rtsult Of the remaining two both had seiere in 
jimes One deaolopcd sluht sphinUtr power iwisto} eratnclj and bceawse of 
the searrid distortion of tlic anil iiiiil « is a! le to control solid howcl mo\e 
ments to his cn\ai satisfaction The last of tl e ele\tn (Cast 3 I ig 3) entticd 



tlishosjmal with I four sjiun imh dilwt m tin jmsi rnr wall of tin n turn 
anunoldr'ctoimthial fistiih Tl» wu il diUrt amm! ,Md isaf.rstst.i Vt 
^ ater siase an attri ipt w is in i h to fiii«l siifl « iciit tiiusclo to form an ado<|uate 
Piinctcr with onh parml sm tsx In Hits pnicediiro tic o'd rei-toms thral 


la \pril 1045, lie btgnn to eotnpHm of paw in tlo left hip anl was finally placed 
in trartion with on x rni diagno is of o<teoarthmis of tlo left hip Meanwhile a h'sb wial 
fiatula lial deselopel in the gunshot wounl of exit An oltenipt at closure had Icen made hut 
hal not been surcessful 

1 1 Tsical OMimination on adiuisvinn to llahcr Itcel tlcncral Hospital rercaleJ a rnarkedlj 
ennciateil patient lying in be 1 in a )a1y ta»t There was a midlmc inciMonnl sear and a left 
sided doiil le-barreled colo«toiii\ functioning well Then* was a deep wood 1 over ll e eoccygeal 
area, it was draining purulent exulale Tho sms and rectum oppesred normal on inspection 
On a digital examination the anal rpliincter was nonnal l>ut then, was found to be a direct 
comrnunication through the eocesgesl wound into the tcelum V probe pas'c-l through this 
wound, which was api roximntsly 1 cm in d ametcr, eootl be seen witl n pr ctoseope m the 
upper rectum 

Tho r«tum was irngati 1 daily with saline solution and a penicillin pack placed in the 
external opening of tlio fistuH, but the fiitula failed to heal On Jan 21, 1940, therefore 
under general anesthesia with the patient m » prone position an incision was made excising 
the fistulous tract, carried down throigh dense sear tissue to the rectum itself Wiftt appeared 
to bo the third, and fourth scgtneiita of the «arruin were removed in order to allow better 
exposure of tlio fistula. Tliero was dense rear entirelt around the opening in the bowel and this 
was excised Oluteal niusclea nud tie origins of tlo sxcrospwalis muscles were lien csrefullv 
dissected backward retaining their Wood supply as much as possible until gufSeiently large 
flaps of ninacle were feraed to eovet tie defect The fistula it«elf wns closed bf a 
atrmg suture With heavy calgut sutures Hie muscle flaps were mbncjited ew the defect 
and the wounds closed tightly except for one cigarette drnia 

Tho postoperatlre comoloscenre was uDcventfuI On feb CO, 1948, the weond had 
apparently completely I enicd The patient was nalking with the aid of crutches, the left hip 
being almost entirely anVyloicd. In August, 194«J the colo«toay was closed by intrapentoacal 
end to cub anastomosis The postojetatin. course was satisfactory and wlcn last acea the 
patient was about to he dui.hftrg«d from the Army 

Dtstruction of Part of Jnitl Sphincter — EJeten of t))e fortx-onc cases fell 
iQto the group with part of llic anal '.plitnetcr destroyed and were treated 
surgically Operatue treatment eonxistcd of four stops, all performed as a 
Single procedure (Fig 2) (1) In lithotomy jiosition an incision was made at 

or just outside tlte mucocutancoiis liorder of the anus and usuallv extended 
entirely around the anus SomeUmes only one half of the anal circumference 
was necessary The mucous merohnne was disserted proximally for to 2 
inches to a point well ahoxe the sctrml area so that after excision of the scar 
the mucous membrane could be pnlleJ down and resutured to the skin covennR 
the defect (2) The seur ttssiie was excised from the sphincter muscle, skin, and 
mucous mciiibnnc (3) The ends of the annl xphmctcr were then carefnllx 
dissected out far enough huk 1o allow them to be crovicd o\er, siitund together 
XTith Rcvenl nnttriss catgut Mitnrcs and anchored to the penmal tissues (4) 
The nuicoas membrane xvtx driwn dmxn and sntimd bark to tbe skin with enre 
full' placed interrupted sdk sutures In lar?re difxcts a small rubber drain 
i\as sometimes placed throush a stnb wound tmtsuh the siifunetor for a period 
"f fort'-cisht hours Pustopcritmh hot siU Inlhs 'ven htgim on tho fourth 
° fifjli dsy and the skm sutures remosed on the eighth da\ 

In fencnil, the fiinl resiills m this group wcic good Six of the elc'cn 
liJcI goeO sphinctir jjowir could hold lu|uid or solid liowel mo'cmcnfs 
paH'ii s g^tisfied Three lutd fairlwgocMl sphincter power and could contnd 
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On tlie date of injurj a laparotomy was performed at an c\acuatioa ho'pital with re«eetion 
of twelve inches of tnid ileum and six inehea of the lower jejunum with end to end am'toraO“is, 
repair of the bladder wound, and performance of a lower sigmoid colostomy Wounds of 
entrance and exit were d^brided Ills condition gradnallj improved and he was transferred 
through a scries of hospitals, arriving at this hospital for definitive care 

Physical examination on admission revealed a left sigmoid colostomy functioning well 
There was considerable scarring shoot the rectam bat all wounds were healed There was a 
scar on the right side of the rectum which distorted the anal canal The anal sphincter 
function was fairlj gool but was interfered with bj this scar Wafer injecleil into the distal 
loop of the colo tomj passed through the reetotn ant the patient was unable to control it lie 
was able to inrfiallv control barium eolation injecte*! into the lower loop of the coloslomv 
He was pven a regime of •phiniter mu'<cle strengthening exerti'es without appreciable iiti 
provement in his condition 

On April 7, 1945, under traii«acral caudal anesthesia, plication of the rectal sphincter 
and plastic to the anus were performed The postoperative course w is uneventful and on Aug 
3, 1943, cxammation showed gool *phiBCter power, no drainage from the rectum, and x well 
healed sear A small amount of scarring was palpable in the upper third of the anus on the 
right side Water placed into the lower loop of the colostomy could be held indefinitel) 
On \.ug 13, 1915, under spinal anesthesia, an lofrapcritoneal closure of the left sigmoid 
colovtoray was performed On Aug 2-, 1945 exaniin'itioD *howed continued improvement 
in the function of the sphincter nu'cle and on Sept 19, 1945, the patient was dKchargcd from 
the service 

Case 3— On Feb S3, 1945, on Luzon, Philippine Idandi, this Infantry soldier ws* 
Wounded by machine gun Are sustaining two wounds, one m the right thigh near the groin 
and the other m the left thigh near the lateral surface Both of Iheae wounds made their 
exits through the rectum lie was operated upon Hint day, a cnloMomy performed, and the 
wounds dilhrided lie was then evacuated through « chain of ho»pitals, arriving at Walter 
Heed General Ho“pital for definitiee care 

Physical examination on ttdoii««ion to this lio«|«Ual was essentially negative with 
exception of the rectum and perineal area There was a large open defect lying between tho 
tip of the coccyx and the anterior border of the anal sphincter tlirough which the anterior wall 
of the rectum was exposed over an area of about two inches in diameter (Fig 3) The 
posteriur wall of the rectum was entirely absent to that extent No sphincter action whatever 
was demonstrable A urethral fistula which had been pre ent previously was healed The 
colostomy le;,, functioning well 

The wounl was treatel bv Oadv wet dressing* Examination on Oct 2f>, 1945, showed a 
cleaa wound with no sinus or fistula anl it was felt that some degree of movement of the 
sphincter could be delectetl Tbe large defect in tlie posterior rectal ampulla appeared to l-e 
unchanged In November, 1*145, under satisfactorj spmal anestlie«ia, the edges of the larg<i 
•Icfect were excised with the remoxal of a large amount of scar tissue The rectum wag then 
fr<»ni the overljtn?; tissues entirelv around the defect to a saf&cwwt dc'gv?* vft 
at the rectum could be closed and the shin cIo<e<I over the defect leaving only a small oncninir 
for the anus This wound henle.1 well 

la Febniarj, 1946, an attempt was male to restore anal ppluncfer function Sicaviing 
was so dense, however, that although tbe sphincter muscle wai founl and could be brought 
around the anus, it was impossille to free the mucous membrane sufficiently to bring it n't!! 
'1 e the newly formcil anus to prevent further acar formation In diswting free the scar 
^*ue antcnorlv the old urethral fistula was inadvertcotly broken into A urethral catheter 
was placed in the urethra and the patient returned to tho ward Postoperative convalescence 
•as s^ewhat stormy because of the dcvelopiiient of ejsutig However, the anal sihincter 
^ M ormed functioned satisfaclvnK anl a defiaite degree of contraction was discernible 
* «r place! in the lower loop of the eulostoiiij could only be slowe.1 and could not be 
« nitelv stopped br the new sphiaeter Tho postenov drainage on reioovnl of the catheter 
A few cubic centimeters a day and the wound slowlv healcl 
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fi tttla was inahcrtently rcojxinwl At a third stige a loung Stone plastic 
repair of tl c iiretlinl fi'>tuh was performed and scar tissue excised This was 
successful He non 1 as slip,ht si hmetet coi trol and has a goo 1 an is witl o t 
oxcessno scarring The eolostom\ has not jet been closed 



^ , ■>< yrar-clJ torpornl ot He EnpMer w th three years and two months 

Walter Seed Ceoeral IIo«i* lat on Slareh " lOlo He had been well 
aemce vas a a on that date wh lo n net on aga nst Ho enemy nenrCTafrer France 

until \ue 1* “ , , . ,j,jU frapnent wh h proJo eJ a pen trating wound of the r ,ht 
he wa* severely wow nvolr n? Hie Feetom Madder term nal ileum and jejunum, 

huttoclc onits "f*"* 
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tvpe of fascial flastic operation • Tliese ciscs were difficult problems at best 
Although the operation did not uisorc Rood sphincter function m all instances 
It often made the difference between total incontinence and sufficient control 
for a reasonabh normal life The Stone fascial repair was performed nine times 
m eight piticnts, one repeat opontion being iie<vssitatcd b,' sloughing out of tli(? 
first strip of fascia With the patient in hthotomj position (Fig 4) 3 cm in 
cisions were made posterolateral to the onus on each side These were earned 
down to the medial bonier of the ghilcug maxinuis muscle B> blunt dissection 
with a curved Kcllj clamp a tunnel was made in the subcutaneous tissues around 
the amis antcriorlj connecting the two lateral incisions A similar tunnel was 
made posteriorh Care ind to he evercised not to make these tunnels too 
close to the mucous membrane of the lectiim or to the skm for fear of the fascial 
strips sloughing through Anteriortj there was danger of breaking into old 
rccto-urcthnl fistulas. When the tunnels had been completed a strip of ox 
fascia was slipped tlirougli the anterior innnel from left to right, then the end 
returned through tho posterior tunnel from right to left A similar strip was 
placed iteginning from the right side Thus a double noose purse string was 
formed Each loop was passed thiough a large hitc of gluteus ma^imus muscle 
and tied tightlj enough to produce a definite sphincter effect but not tiglitlj 
etmugh to slough through the mucous membrane of the rectum Careful aseptic 
technique was essential Penicillin in oil 300,000 units dail>, was given for 
Seven davs postoperativclj Fascia lata has been used in some cases b> Stonci 
but ho his reported o\ fascia to lie equallj cffectnc 

Cabc 4— a S3;carold priral* of the XmorM tore* ImJ 1 ami veil until Aug 31, 
1911 On that date while on rw onnai'»'»nco <J«t\ le was eijturei] by the enemy m France 
Kime time later \merKan« appeared and lb's eoldier an I the iien viili whom le hat been 
enptuted were jh«t m the back bj piwol fire ly tho Oermnn* He was hit bv two bullets 
One jpenetmting tJjo rj<;)it butftwit jo^lerjorl/ jnjde its exit satMior to the tubcronlj- ot the 
iwhium. Tt e ott cr atnii'k him in ll c I rrinrum i»nu« •«-rotum and rectum re‘‘ulting in avul 
Mon of tho left te»ti» and ifTete idjutt to 11 e penoeum anu« and reetum with perforation of 
tho posterior uretlira and rectum He Ha» Ukoo to a fiell ho“pital and on Pejit 1, 194-1 
a eolostomr supnuubic o«totoicv liparotoim left orchidectoniy, and d^bnlemeat of the 
perineum vero perfoniiel Ho na« tnnsfirrcil to a geoenl hospital in FnRland where it 
I'taiDe eri lent tint there was a reito urethral an f reetoperineal fiatuK lie nrrired br 
transfer at the Walter Feed General llus| ital VprilSI 19j3 

Examination on Qlmi««iin rerealed a funcixinm,; double loop cniorloroy, suprapubic 
ryltotom^ anl a perineal sear nilh a 1 rm fi tntooa tract opening from ivlivth purulent fluid 
couU bo esprcHsed There wa.« some anal s|hiDeter tone io«leriorl> and CDn«iderabIe stenosis 
cf tho anal oriftio lie deTcloje- 1 nej hr l>thia«i« which was trenteJ i.on«erTntireJy until August 
21, whin a left pielotomy and nephroIitbotoliiT were perforncl On Jan 29, J916, a Toung 
stono repair of tho recto urethral fi tula was perfurtned Tie patient was transferred to the 
(eaenl •'urgiral Scniee 

hiammatioa on transfer retealed a tight fibrous band at the mneoeutaneous border of 
t 0 rectum, cotijidcrablo flbrotic scarnog of lie anal canal anj slight weak anterior ei hinder 
srlioB au»e of tho fact that ihii «| hin ter a< tl n wna nearlj absent U seeiticl iinprobabtc 
1 at anr sphincter couli be sucrea«fulK bTou,.ht around the anal canal to functim satisfac 
torilv Tlerofore since the gluteal fnnetioB wao good it wa. felt that a fascial strip pladic 

Inc-nuncnw Ann\u?c ’in ItssUc 0|,er#Uon for Anal 
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1b November, 1946, anotber attempt at dia«eetJoB of mucous memhrano of tUe ifctnm 
upward was made sucfO'^fallj, the uretlinl li^tula was olo«ed, and a satisfactory anas 
resulted There is now some doteetaWe apIUDOter function The coloMoinj has not yet teen 
closed V fascial BlinE phstio procedure is being considered to prori leniore effective sphincter 


Co»i;>7c/c Spinneter Loss llifA Good Penanol Tissues — I’alients with no 
sphincter action hut pood pluteal raastcle action if not compile ited hj expcsiive 
scar or stricture formation were found to lie suitable candidates for the Stone 
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however that first exci'Jon of the sear pfiatenoi to the acas «h<juld be performed mth. the 
hnnpng of o fat and fascia layer between the skm and the rectal mueo'a On July 28 1945 
under rrtj»/9etory inhabttOD iBe'the«ja the old r>enr was eicivd, and anbeutaneons tissue 
and fa«cia were interpo«ed between •>« and rectom The ehiij was clo«ed with interrupt? I 
s Ik sutures This procedure I caled well but because there was no return in sph ncter function 
on March 12 1946 under eati^factory spmal 8ne'the«!a a ^tone trpe of ox fa«<ia sling 
plastic sphincter was performed The wound lealed satisfactorily and on April 1 1946 the 
patient was alle to hold water for about two minutes when the latter was placed m the lower 
loop of the cnlostomr MTien last seen the colo«toiny lad not jet been closed 

Two of Ihc eiRht patients m whom faseiiil pNsfic operations w ere performecl 
had pood or furh pood posAopcrattxc sphincter povtcr \%erc able to control 
liquid as ncll ns solid loud moiemcnts and were classified as haiiiip pood re 
suits File Ind some contmctilc power snd of these one could hold water for a 
short time and two were nnihle to hold water but could control solid bowel 
moiemcnts The other two had not l>eoii tcstetl m the abiliti to control water 
but could control solid bowel moicmcnts The one rennmmp patient Ind no 
contractile power at nil and could not control water or liquid bowel movements 
This piticnt Ind onh slipht plutenl function on one side snd none on the other 
Due to scsrniip ind obliquiti of the anal csnal however lie nreh soiled him 
seU and lia\inj» ken icn much depressed when he entered this hospital wts 
tfulj iiapjij over tlie final result All but two of the cipht pitients m this proup 
were satisfied inth their repairs 
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operatiott vrould be feasible Oa Feb 2J, 1946, ttw wa< done under sacral anesthesia Ihe 
postoperatiie course was satisfactory and oa the aerenth postoperative dav there was some 
definite sphincter action on contraction of the gluteua maxmiua inu'cles The sij^moid colostony 
was closed Sufficient sphincter action naa present for eontrol of liquid and solid bowel move 
meats 


CaSiE 5 —A corporal of lUe Infantry was admitted to the Walter Keeil Hospital on 
March 10, 1045, becau«e of a lacerated wound of the nmi* and reeturo He had been well 
until June 16, 1941 On that day near St Lo, France, he was wounded by enemy machine 
gun fire sustaining a severe lacerated injury of the nght and left buttocks and permeum with 
penetration of the anus, rectum, and mnubmnous urethra nnd a fracture of tlio left Ischial 
tuberosity Tbe«e Injuries were followed by a chronic perineal urethral fistula He received 
emergency treatment in ths form of d^brilement of wounds, suprapubic c»«totomy, and later a 
sigmoid colostomy on June 1“, 1944, nt as evtea^tioa hospital He iia« eyacDated to the 
United States on Nov C, 1944, and transferred I© Uniter Reed General Hospital 

On admission essmination revealml consi lerable scarring of the annl canal with » very 
hard ndge of «car tis'ue poateriorlj and a softer, thinner narrow rilge of scar ti««ue 
anteriorly The examining finger could be inserted only about Wt “> - ‘he suns 

beeau"Q of the dense scatung The urinary fixtula had elo*«x5 On April 3, 1945, eximioation 
reTcaW 'err little rphxncter control and since no sydiiocter muscle could be felt it >vb 8 
decided that n fa«clal pling operation ehouH be performed On July 7, 1945, this was done 
FxBTnioation on Aug &, 1943, still showed considerable scarring but a very ‘lisht eonetrictioTi 
of the canal xvaa produced 'vhen the petient lightened the ginicus mnximiis muscles On 
bept 2, 1945, exanucntinn showed fair anal conatneting pimer nnd it waa decided that the 
eolo'tony should bo closed and at the same tune (he tectum dilated to two fingers at operetios 
The colostomy was closed under spinal nne«lhesia aa an end to-end intraperitoncal anastomosis 
and the rectum dilated ro<topora>ively le was able to control solid bowel movements fairly 
latisfaetOTily, liquid moecnients only partially lie eras discharged from the lerviee on a 
certificate of disability 


Complete Sphincter Lott H'l/fe Damagt to Perirectal Tissues —■'tha proup 
" ith complete sphuidei losf, wilh ilaampe to perirectal tiaaiies t'as similar to the 
preceJing one except for the fact that damage to perwnal tissues made a 
prelimmarj plastic operation neccasarj hefore faxml strips could he intrwluoed 
Kith safetj TJicre tias onlrCTie patient of this tjjie in nhom the cocc}'\ had 
been removed and nothing remained oxer the iKistenor aspect of the lectum 
except shin. Through a midlme posterior iticision flaps of subcutaneous tissue 
"cre mobilized latcrallj and hronglit logcthci in the inidlmc betuten rectum 
and shin At a later operation fasnal strips were suceossfullj placed around 
the anus 


Case 6 — A 26 xcaf old Infantry svldier had been well until June 1, 1944 Oa that dale 
while in action m Italy he was wouudril by shell fraginents m tho area po'tenor to the rectum 
V left «iginoid colurtoniv was performed A urinary fi'toK later deielopel from the urethra 
into the rectoin- On almisMOn to tbo t\*lter Revd General Hospital the wound had healed 
entirely Ha had good gluteal mu'Cle function but no fuaclion of the anal sphincter wiiat«o- 
ever After adnii'«ioii to Walter Beed Hosptal a Davi< Stone repair of the urethral fistula 
was performed Mhen tho patient was transferred from the nrologic to the general surgical 
aextiou his only complaint was complide patulysu of tho anal spliincter <5u" apparently to 
UinTferenre of tbo nerve supply of It e sphuietw because of the shell fragment wound As a 
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loBewr, tbal £rit (■xoi'ion of the sear po«tenor to the anus shonW be perlormea with the 
btinging of a fat aniJ fascia layer between the shm and the rectal muco«a On July 28, 1945, 
under »3ti«fa«tory inhalation anestheaia, the old scar siaa esciivd, and subcutaneous tis«ue 
and fa«cia were interpo'od between skin and rectum The ekm was closed with interrupted 
silk sutures This procedure healed well but beennse there was no return in sphincter function, 
on llareh 12, 1946, under satisfactory spinal ane*the«is, a Stone type of oi fascia sling 
pla«tie sphincter was performed The wound healed satisfactorily and on April 1, 1946, the 
patient was able to hold water for about two minutes when the latter was placed in the lower 
loop of the colostomy ViTien la»t seen the coloKtomy had not yet liecn closed 

Two of the eight patients m tthom fascial plastic operations were performed 
had good or fairlj good postopcratitc sphincter power, were able to control 
liquid as well as solid bowel moteTncnls, and were classified as biting good re 
suits Fite had some contractile power and of these one could hold water for a 
short time and two were unable to hold water but could control solid bowel 
nioiements The other two had not been Icsteil in the ability to control water 
but could control solid bowel Tnoxements The one remaining patient had no 
coiitrnctilc power at ull and could not control water or liquid bowel movements 
This patient had onh slight glutcnl function on one side and none on the other 
Hue to scarring ind obliquits of the anal canil, however, he rarely soiled him 
self and having been very much depressed when he entered this hospital was 
truly happy over the fiinl result All but two of the eight patients m this group 
were satisfied with their repairs 

TAIUC I PFSIITS or TrEATMIST in N| UINCTCIt INJIRIIS 
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operation Tvould be feasible On Feb 31| 1946, tltu wa< done under sacral anesthesia The 
poatoperatiTB course was satisfactory aod on the serenth postoperatire day there was sotne 
definite sphincter action on contraction of the glotens fBaxiaius tnuscles The sigmoid colostomy 
was closed Sufficient sphincter action ^aa present for control of liquid and solid towel move 


Case 5 — A corporal of the Infantry was admitted to the alter Feed Hospital on 
March JO, 1945, because of a lacerated wound of the anus and rectum He had been well 
until June IS, 1944 On thT,t day near f>t Lo, France, he was wounded by enemy machine 
gun fire sustaining a severe lacerated injury of the riglit nod left buttocks and perineum with 
penetration of the anu«, rectum, anj membranous urethra and a fracture of tie left ischial 
tuberosity Tliese injuries were followed by a chrome perineal urethral h«tnla He received 
emergency treatment m tlio form of dfbr»dea»eBt of woouds, suprajubic cystotomy, and later a 
sigmoid colostomy on June 17, 2944, Ut an eraeu'ition hospital He was evacuated to the 
United Stales on Kov 2, 1944, and tnusferret to Walter Reed General Hospital 

On admission examination revealed consilerablo aearriog of the anal canal with a verr 
hard ridge of scar ti«sue posteriorly and a softer, thinoer narrow ridge of scar lis«ue 
anteriorly The examining finger eouh) be inserted only about 1% to C cm info the anus 
because of the dense scarring The nriDary fistula had elo<ed On \pril 1, 1945, examination 
revealel very little sphincter control and amee no sphincter mu«ele rould b« felt it wis 
decided that a, fascial sling operation should he performed On July 7, 1945, tins was done 
Examination on Aug 2, 1945, still showed eonoderable searnag but a very slight constriction 
of tho canal was produced when the patient ligtiteDcd the gluteus mnximus moscles On 
Bept S, 1945, examination 8liowe<l fair anal eonstrieting pmer and it was decided that the 
colostomy should be clo«ed SJid at the sftn>* time the rectum dilated to two fingers at operation 
The eolosfomy wu etoecd ander spfnxl ane«(hcMt as an end to-end intrapentoaeal anastOBKSis 
and the reetum dilated. Postoperntivelr be was aide to eootrol solid bowel isorementB furly 
antisfaetorilv, liquil movements only pavtialh He was discharged from the service on a 
certificate of diaabilit) 

Complete Spl^tneter Loss Ptiniojif to Pmrtcful rtstuM— The group 
with complete splunetci loss with tlaamge to perirectal tissues was similar to the 
preceding one except for the fact that Oamajrc to penannl tissues made a 
preliminary plastic operation ueecsssiv tiefoie fascial strips could be intiovlueeJ 
mth safely There was only one patient of this type m whom the coccyx had 
been remosed and notlung remained oxer the postenor aspect of the rectnm 
except shin Through a mullmc posterior incision flaps of subeiilaiieous tissue 
were mobilized laterally and brought together in the imdlino between rectum 
and shin At a later operation fjseial stnps were successfully placed around 
the anus 


r-js,, ft X 26 lear oil Infnntn wdber had been w«lt until June 1 J944 On that date 


section his only complaint was y- - .r« 

, «Mhe nerve supply «t th® sphuieter 


»f the slicll fragnieat wound As a 
V - nrly between 

■ that this 
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A CANTsULV FOR PANCREATIC FISTULA 


A Dfmce lOR Permitti\g Complete I’tKionic LxiERiMEMiL 
Collection of P\.ncrlvtic Jlice 

1\4.nD BoiQNOihKT PhD AID • AIinne.\pous AIinn 
(From the Defartv^ent of SurOffy Unnerstlif of iltnnetota) 

T HL stud' of pancri.alic function in disease of the upper gastrointestinal 
tract has led to \arious experimental approaches to Lomplete pancreatic 
fistulas m the surgical lahoritorj It is e\ident from reMCwing the literature 
that the prcpantioii of pernnnent lancreatic fistula m a dog js a procedure 
that rc piiros gmt patidicc on the part of the surgeon and diligent postojicra 
tnc care Those of us Milling to umlert »1 c the cire of such a pri.paration must 
remember I Imnn and McCaivInns classienl obscrsation that total drainage 
of paDcreatn. ju'p® to tlie exterior icsiilteil in the death of dogs in scsen or 
eight dajs This Mas true oulj if the tntne output of the external secretion 
Mas eseluded from the mtostine 

111 our laboratoij during the course of larious studies ou the ctiologj and 
treatment of jicptic uKcr it bteuiic nec»ssar> to prepare total inncroatic 
fistuldj. It IS tlie puriKisc of this piper to present n method hi mJiicIi such a 
prei antioii maj bo attinipted md Mhieh Ktuls itself to more piolonged expen 
ments Mith a miniiinim of ciri md expense 


THIS OF rWCBElTlC riSlLLVS TIIVT lIWF BtLX 1 ROl O^LD 


IMiloi* dcscrihed a fistula similar to lleilcnhsm* in which on o\al piece 
of iluoilemi Mall bearing the orifice of the mam duel is dissected out and trans 
planted into a slit on tic ihdomiiiil wall The opening of the bowel is then 
closed and the duodemiin inamtamed against the anterior abdominal wall bj 
temporan suspension sutures In his classical description Paalo\ told of the 
use of rooms in winch tic floors are roeered with sawihist and sand on mIucIi 
1< animals mn he allowing the pancreatic juiec to Ic absorlicd and thus 
1 relenting di'^estion of tlie skm b\ this juiec These fistulas arc not complete 
far in the dog tie smaller pinireilie duct is important fiinctionallj and in 
fiei empties in association with Iht lommon hil dnet 

Methods Mhicli male us it eanniil is Uadui„ from the pancreatic duct to 
the anterior abdominal will hi\e licn proposed ]>\ Ilcrnard * ludwig* and 
lodera* These preparations how»\cr allow tor the i-seapc of onlj part of 
tie juicc inortsncr tie * iiiiml is fall out 

Lattes’ in 191’ Jropo^^(l n tedmiquc similar to I’avhw s Tlie dueu arc 
Iron-’lit out through the musculir walls AMicn the mnsflts contract the secrc 
tionse in thus bo held 1 jck when not in nso In oixkr to use this t\ pc of fistula 
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loop Sii^mioid colostomj imlouilied The other hnd the ilxlomiml colostclm^ 
closed, producing a pel me d coIosloin> In all such piticnts regulai bowel habits 
1 low residue diet and occssional low silinc cnein-is were found to contribute 
imtcnallj to the management of the colostomies whether perineal or ibdomiml 

The four piticnts with abdominoperineal leseclions and one with an open 
loop colostomj accepted the abdominal colostomies well The two patients dis 
charged with peiineal colostomies were on the whole, disappointed and ma> re 
quire abdominopermcsl resections at a later dale 

Case “ — This jimale in the InfMitrj' wa* uauiitc) in Bition Ij si clt frB5T>''’nls m 
Italj* darin!; the fall of 1944 susta nm*; a severe lieeniteil vro md of tl c fer neum sod snil 
region with loss of from hotK hnttoiVs espos nj. the sneroni anl fractnntig tic t p of 

the sarrutn Tl n lower rectum and anus were traccr«ed hj the frosn ents not Ihc patient was 
ndmiUct to au C'apuatinn loipital in slo k Tlewoualiras l^brilel 1 e wbh g ren large 
nmounte of Ho 1 nnd ila*mn intmienouNtv ant a left sigmoit cniostomj naa pcrformel 
After a long period of conTnleieencc Ir »a» Inniferrel ll rough sircrnl general lo*pital< 
finally arriving at Matter Ecel Oeneml Hospital in Julj 194S 

Exsminalvon on adn i'*ioa rcretled CTtensire seamog over the dnreum of lie ncrum 
in both I ut tucks an 1 in tl e nnal region The airruo lad t<en eoiere 1 b\ a ekm graft w1 1 ! 
on serj thin No funet on of either gluieu* maximui miivle was )i reraiHe an! there wis 
so iim ll scarring of the anal region list i> t ereo a probe rouH be almittel into lie reitun 
He was seen in eonsultstion nnl it was f«lt ii au<e of the al< uce of my eontrnrt 1e power 
eitl er of tho gluteus oiaximus muwle on either eide or of the sphincter anl ll e loss of the lowef 
part of the rectum thnt no al lonmop r oeui re*eeti n of tie loner sigmo d nnd rectum 
sloill be performel Con«otjuentl> after preponag the jotient will sulfaeusi line aa 
ablon inoperinenl rejection of lie reetowgaio I wa« perforned in AuRU«l 1940 The entire 
lo Tcr rectum was found to Ic replace 1 by sene tiwue and llo rirtuni wi« re novel with enn 
SI lerable difticultj without lojun to tl e unil m Vn end col «ton r in the left lower q lolnut 
was perfornel Tic « uni healsl nti-if lonlv onl qu ti quicklj ni I tie left s gmoid 
eolostomj fi nctioned well Tic only Ofn| laint of ll e j Micni wa* tl ntieil out tissue over tl c 
sacrum He preferri I lowmr to I i»e no f« ril cr eiir,.,i al oj rati ns at tl e tin e an 1 was 
di« harg I from tl e Army 

CONCI tSION 

The tlassific tlicn and liciliiuiit of tICM forfa one atnl i ir wtnintK and 
the ct iluitioii of till rcMitls of the \anons opcntivu pioccdiircs tmi load ha' 
connneed us of siaci il f lets (1) sphinctci muscle ctcici'cs ire ot tncat a due 
in improMnu anil sphincter power (2) the Itcst oiKritnc ic'iills are usualh 
obtained m those cases in whuh tom muscle ends cm bu approNinnlcd cmi> 
though not perfeeth (3) tlit Stone fascial phstic operntion h is a definite place 
in the trt itnicnt of such patients if the spluucter ends eniiiot be found This 
operalion has gmn enough control lo restore main men to furlj iioinnl lives, 

■wlma vw> wf siphwtetet pniwetr c\w Ic an iVVamiaopinncal 

resoetion is prob ihh tl e proetdiirc of chowe It ninst he uiiuinl end however 
that this prccludis am later rep-ur based upon future developments m reeial 
snrgerv 



A CANNULA FOR PANCREATIC FISTULA 

A Dfmce lOR Permitting Completl Periodic Exieriment^l 
Collection or Pancrevtic Jlmce 

VN D B 4 BOnoi-sk\, Pii D , M D • Minntlxpous, Minn 
(From the Department of Surgery, VMiertity of Jfwnfsofa^ 

T he Stud} of paiicnatic function in disease of the upper gastrointestinal 
tract has led to \anou3 cNpetimental approaelics to complete pancreatic 
fistulas in the surgical laboi'itorj It is evident from reviewing the literature 
that the preparation of permanent pancreatic fistula m a dog is a procedure 
tint requires great pativneo on tin part of the sui^con and diligent postopera 
tue can Those of us Milling to undcrttikc the care of such a preparation must 
remember Plimn and McCaughans classical observation that total drainage 
of pancreatic juice to the exterior resulted in the death ot dogs m seven or 
eight dijs This was true onlv if the entire output of the e\fernal secretion 
was deluded from the intestine 

In our laboiatni} ilurui? the course of various studies on the ctiologj and 
treatment of ptptie uUer it bti'iinc ncctssarj to prepare total pancreatic 
fistulas It is tile purpose of this paper to prcMnt a method bj which such a 
prcjianlioii nnj be attempted and which lends itsilf to moiL prolonged experi 
meiits with a niimmum of care and CNjiciise 


TVPI-. 01 lANCRF-VTIC THAT HAVE BEEN PROPOaED 


Pavlov’ described a fistuK similir to Hcnlcnhain,* m which an oval piece 
of diiodi nal wall bianng the onficc of the main duet is dLSscelcd out and trans 
planted into a slit on the abdommal wall The opening ot the bowel is then 
closed and the diiodinuni nnmtaincd against the anterior abdominal wall bj 
temporarj susiicnsion sutures In his classical description, Pavlov told of the 
Use of rooms in which the lloors are covered with sawdust and sand on which 
'he animals imj he nllowing the pancreatic juicc to be absorbed and thus 
I'lLvinting diacstion of the skin bv this juice These fistulas are not complete, 
for in the dog the snnllcr pnmtcatic duct is important funetionallj, and m 
f let empties \v\ wvNtvev'vVvww s»vVlv VVn twmvwww bvte^ dwtt 

Methods which make iisi of vumulas kadiiig fioni the pancreatic duct to 
till anterior abdominal wsH bivt l>etn piopostd bv Bernard, < Ludwig,’ and 
loilcra* These preparavums Uowwer allow for the escape ol onl> jnrt of 
the JUICC, monover the uinniilis fall out 

Ivttes’ 111 1912 propdMil i t«<hni(|np suiular to Pavlov s The ducU are 
broiislit out through the miiMiil ir wills hen the muscles contract, the store 
tionsc ui thus he hold bick when not in use In order to use this tvpe of fistula. 
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a cannula is inserted i>enodieallj However, it ig to be noted that the ampulla 
behind the external opening soon becomes dilated as are the other duets 

Frouin' attempted to bring the duodenum into the anterior abdominal wall 
liMien sufficient fixation occurs the dnet is transplanted to the shin Intestinal 
obstruction results in addition to intestinal fistulas 

In 1922, Iiilow® piesented a method m which the duoilenuni is brought 
subcutaneoaslv the ducts are finally severed at a subsequent operation and 
brought cxtemallj An attempt is made to sever all other small xessels and 
duets immcdiatelj around the main duct lie employed an incision which is 
cur\ed awaj from the duct it was Inlowa contention that this manemer will 
prevent obsimetjon and eicatmatiim as occurred in Frouin s experiments 
Liman and JlcCauglnn’* used the method of major pancreatic duct in 
tuhation very much after the method of Rous and McAIastcr ” In their method 
the minor pancreatic duct is cut and anilscd The major duct is then can 
nulated and the end attached to a long catheter This tube is brought out 
through the flank and conneelctl to a t,hss T tulxj, at one end of which a 
sterile rubber balloon is attached The other end of the glass tube is used 
for emptjing tlic balloon of its contents daily Stringent aseptic precautions 
are necessarj and therefore all joints are co\ero<l with gauze soaked m 5 per cent 
phenol Again tl e problem of the cannula slipping out is presented 

■More wcentlj Dragstedt, Montgomery, and Fibs’* described a method 
which lends itailf to more prolonged experiments This method consists of 
transforming that portion of the duodenum with the pancreatic ducts emptjmg 
into It into a closed loop This duodenal sac is then connulatcd by means of a 
gold plated cannula which is led to the outside and carefulh wrapped in omen 
turn The common duet is transplanted and the stomach is joined to the lower 
duodenum bv means of a gastrixluodcnostomy TJie total pancreatic juice is 
then collected in sterile rubber bags The entire pancreatic secretion is thus 
lost to the outside at all times These animals must be cared for rather inten 
siveh Intravenous feeding or rctnm of the pancreatic juicc orallj must be 
aceomplisl od otherwise the dogs will succumb 

In 1940 Bohdreff and Thompson’* ilescnbevl a method of preparing a 
pancreatic fistula in whieli a glass cannula is placed directly into the major 
pancreatic duct transduodcnall) A rubber catheter which is attached to the 
glass cannula on the one end and a string on the other eon be brought m and 
out of the dnodinum via a duodenal fistula wlntli is prepared simullaneouslj 
Thus wlien the dog is not in use the pancreatic juiee is within the intestine 
The glass cannulas generally slip ont and this ma\ terminate an experiment 

A PEBMAVrVr CSNNUI A >IETIIOD fOR PANCBFVTIC FISTL'LA 
In trying to evaluate the various tjpes of pancreatic fistulas it was decided 
that the tvpe of fistula proposed b> Dragstedt Montgomery and Ellis in which 
the duodenum containing all the pancreatic duets was used as a conduit was the 
best in principle However since this type of procedure allowed for a con 
UOU 3 external loss of secretions to meet this objection a new type of cannnla 
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was de% ised which would allow for external collection of pancrcitic juice when 
ncccssarj, and at other times would allow for drainage into the distal intestine 
thus preventing the fatal off‘’ct of total loss of pmereatic juice The cannuh 
itself as used in our Inhoratorj was constructed of stainless steel • (tig 1) 



FIs 1 '-Perman'Tit panerraUe <-ann ila cuK'trurtea of stainlc^a uteel (full «1*») 

Its usp IS best described b\ a dngnmmatic sKoteh (Fi^s 2 nml 3) Tlic 
common diut is eaixfullv isolated ns it cnuis the cUiodcnutn and is ligated and 
cut The proximal end is then cither tmnsplmlcd to the stomieh or intestine 
ur li„ated pcnmneiith and an exteniil bihin fistuh is created b\ inserting 
a luiishrooni catheter into the Rill bliddcr and hrincing it out tlirough a sep 
ante slab wound The diiodennin is then cut across ibout 2 cm distil to tlu 
P'tonis and igam just below the entrance to the lowir jiancixatic duct The 
pniximil end of the duodcml sic is then invertctl luul closed while one tlin c 
0 the eamuih is pheed in the other end V purse string tvpc of iinersmn 
•Mhcnmade tosceun. this m plicc This litter procedure w then repented with 
ic distal flnnge Wing plaeeil and secmxd into the distal segment of duodenum 
uiiich IS continuous with the iiitestinil tnet The contimutv of the gistro- 
intcstmil tract is then re estil lislied b> in O'Ci tie end to side anastomosis of 
_ diiwlcmim distal to this flange Omentum is oarefulh wrapped 

•«J- Ur Join rhcl»n th« Scl ntlBc Apesmlus D >ls v,n of the tn^erstty of Mlnr»o«jia. 
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a cannula is inserted periodicallj Eouercr it ts to be noted that the ampulla 
behind the external opening soon becomes dilated, as are the other ducts 

Froum* attempted to bring the duodenum into the anterior abdominsl wall 
'\\ hen suflicient fixation occurs the duct is transplanted to the slun Intestinal 
obstruction results m addition to intestinal fistulas 

In 1022 Inlow* presented a method m which the duodenum is brought 
suhcutaneousl} the ducts are finally sescretl at a subsequent operation and 
brought exteniallj An attempt is made to sever all other small sessels and 
ducts immediately around the mam duct He employed an incision which is 
cuned awas from the duct it was Tnlow s contention that this maneuver will 
present obstruction and cieitriaation as occurred in Froum’s experiments 
Elman and JtcCau„lian’® used tlie method of mayor pancreatic duet m 
tubation lery much after the method of Rous and McAIaster’* In tl cir method, 
the minor pancreatic duet is cut and asulscd The mayor duct » then can 
nulatcd and the end attached to a long catheter Tins tube is brought out 
through the flank and connected to a glass T tube at one end of which a 
sterile rubber balloon is attached The other end of the glass tube is used 
for emptying the balloon of its contents daily Stringent aseptic precautions 
arc necessary and therefore all yomts arc coscred with gauze soaked m 5 per cent 
phenol Again the problem of the cannula slipping out is presented 

More recently Dragstedt Montgomery, and Ellis’' described a method 
winch lends itselE to more prolonged experiments This method consists of 
transforming that portion of the duodenum with the pancreatic ducts emptying 
into it into a closed loop This duodenal sac is then cannulated by means of a 
gold plated cannula which is led to the outside and carefully wrapped m omen 
turn Tht common duel is traasplanted and the atomacli is yoincd to the lower 
duodenum by moans of a gistrodnodenosiomy The total pancreatic yuice is 
then eolloeted m sterile rubber bags The entire pancreatic secretion is thus 
lost to the outside at all times These animals must be cared for rather inten 
snely Tntra\cnous feeding or return of the pancreatic juice orally must be 
aveomplished otlierwi.se the dogs will succumb 

In 1940 Bolvdreff and Thompson” described a method of preparing a 
pancreatic fistula in which a glass cannula is placed directly into the mayor 
p^ncreatle dnet tnnsduodenally A rublitr catheter Avliich is attached to the 
glass cannula on the one end and a string on the other can W brought m 
out of the duodenum via a duodenal fistula which is prepared simultaneously 
Thus when the dog is not in use the pancreatic juice is within the intestine 
The glass cannulas generally slip out an I this mav terminate an experiment 

A PEKlUNraT CINNULA MFTIIOI) rOR WNCBEATIC FISTLl A 
In trying to evaluate the aanous types of pancreatic fistulas it was 
that the type of fistula proposeil b\ Dragstedt 'Montgomers and Fibs m 
the duodenum contamnig all the pancreatic ducts was twed as a conduit was t e 
best in pnnciple However xmee this type of procedure allowed Sot a con 
tinuous external loss of secretions to meet this objection a now type of eannn a 
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was de\ised, ^hich would allow for external collection of pnncreatic juice when 
necessarj, and at other times would allow for dnimge into the distal mtcstine 
thus presenting the fatal effect of total loss of pmcreitic juice The eaimula 
itself as used m our laboratorj , was constructed of stainless steel * (Fig 1) 



fib 1— Permanent pancreatic cinnula constructed of stainless at»el (full size] 


Its use is best described bj a diagmmmitic sketch (Figs 2 and 3) The 
common duct is cnrefulh isolated as it enters the duodenum and is ligated and 
cut The proximal end is then either transplanted to the stomach or'’ intestine 
imated permanenth and an external biharj fistula is created bj mscrtinr 
mushroom catheter into the gall bladder and bringing it out throutTh a sep'^ 
arate stab wound The diiodeniun is then cut across about 2 cm disral to the 
PJ orus and again just below the entrance to the lower pancreatic duct The 
1 oximal end of the duodenal sac is then inserted and closed while one flan -c 
isfi "■ ‘‘nd V purse string t^pe of mscrsmii 

th dBuf? repeated with 

«kid, w ^ ^ »' duodenum 

inf , ^‘nuous With the intestinal tract TJic eontinnuy of the castro 

S. ,'T‘ """ r »" '"dtoeu," alrmS:, of 

to duodenum dietal to Ihij flange Omentum „ carefullj- wrapped 

Ur Mr John Pholan of the SMontUIc Apaaratuo 1> nlolon ot the Ln vers ty ot MEirnesoie. 
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around the metal cannula and tins is then led to tbe outside through a stab 
wound The duodenal sac is fi\c«l to the panetal pciitoncuni around the stab 
wound with a few sutures 

T\’hen in use, a small wooden plnj is insciteel into the iniiei opening withm 
the cannula This will pre\ent an\ itflnx of mice from tlic intestinal tract 
proper When not in use a rubber &t«pt»cr is inserted into the niain cannuh 
opoiiiuj This stopper is ahmit 2 mm thnk and l^ Hush with the cvttmal 
opening This will pruciit ihc animal fiom pullmir it out and will allow for 
How of pancreatic juice into the intestinal tract 

This preparation has licen used m four animds with good results Two 
of the animals were sacrificed aft«r four months Postmortim examination 
showed the omentum hid soenreh fixed the entire apparvtns to the anterior 
abdominal wall with no leakage aiound it One animal dud of piritointis duo 
to leakage at the duodenal entrance of the canmili The last animal Ind had 
an extonano gastric resection (95 iKir centi a total bilnu fistula and a com 
pKte pancreatic fistula This ammal died after foiii months because of an 
accidental mtrodueticui into the intcstnnl tract of concentnted Indincliloric 
and All of the animals were fed normalU with kennel ration and table snaps 
without tho use of intraienous or sulicut nieous feeding Supiileincntarc cito 
nuns or bile salts were added to the diet os was <le<.m< d ncoessarj 

SUMMARY 

\ method of total panereitie fistula prepantion is prevented This procc 
dure offers the use of a nutal T shaped cannuh which will allow for tlie sclei 
ti\e rcmoinl of pineicattc jinec and the lutoniatn. ictmn to the intestinal 
tract of this fluid when the animd is not aeiivih cmplojed in an espcrimcnt 
Till, care of animals with pancreatie fistulas is mueh siinplifiixl In this pioccdurc 
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infection the draining hmph nodes (patticularlj submental and submaxillar} ) 
frequenll} become enlarged and are imanablj tender This enlargement often 
leads to an erroneous diagnosis of metastatic carcinoma Tlie papillars lesions 
present a cliaraeteristic somewhat pebblj, mammillated surface The tumor 
mas be rolatMch soft but svitb coexisting infection induration becomes 
prominent 

VTlion these lesions arc surgieaUs resected film} leucoplakia mas be found 
associated wath them and mvanablj the often extciisnc lesion is piled up in 
rugal folds wath deep cleftlikc spaces liclueeu them (bigs 6 7, 8 and 9) If 
the tumor is cut into it is often seen extending m the deeper tissius and when 
dcepl} iinasne it is nssneiatcd with considerable infection 



Hr 1 — S erruco u fare noma of buccal mucosa nivartinff »lcln of cheek 


^Iicnt>oopir ill} tJicre i> often a ruther rough tronsitton hetnceii somewhat 
atrophic epithelium and the process The first change noted is a piling up of 
^tin on the surface with Uginning down^ruwth of fingers of epithelium 
\ ig 10) the process continues club shaped fingers of hi-perplastic 

epithelium graduall} push ritherlhan infiltrate their wa\ into the deeper tissues 
( ig 11) It sliould bs emphasized that tlus epithelium is well differentiated 
’*'1 that the basement munbrane remiins intact ^\ltl^ further growth the 
pattern becomes somewhat more complieaud as nioie of the surface becomes in 
spaces with degenerating keratin project rather deeply As 
0 tpUheliiini grows the central portion of the fingers becomes well dif 
ffentiated and finallj undergoes cystic degeneration (big 12) There is a 



VERRUCOUS CARCINOMA OP THE ORAL CAVITY 


Lairfn- V Ackfrmas, 3fD,CbLUMBiv, Mo 

(From the Dejartnunt of I'oDelogg, Tie BUti Fuchel Stale Coocer Ilosptlal) 


D uring the pn&t <!C\en \ears, nc liaTC noted a vanetj of squamoui car 
emoma whose l)oha\]or is uiur|ac and winch has a tj-pical clinical course 
with (hanctorisljc gross and mjcrosoopic findings M'c haie designated this t}T>e 
of sqinmous earcinoni'i as loiriieoiis carcinoma and feel it should he separated 
from other cindcrmoid carcinomas for, csen sshen extensne, with proper treat 
ment the piogno^is is ixcellent 

We ha\c seen 31 piticnts, 26 were men and S were women The majority 
of tlipsc jiitients were ratJicr agcil, the avemge o^c being 67 jcirs (2'> were 
o\er GO jenrs of age, and 13 of these \ieu o\er70) There was onlj one patient 
under 57 jears This patient was s woman of -41 ^ca^s ivith a hsion of the 
buccal muoosi, c^^e histom rcsesled lint she was a tobacco chewer 

Tolncco chewing was prohnbU a most important factor m the etiolog' 
of these IcMous Llcvcn of the 18 patients "ith lesions of the bueeol mucosa 
were insetcrate tobacco chewcr« Snen of these patients also lind lesions asso- 
ciated witli IcucoplaUia Fncdcll and Roscntlml* rcportnl hpsfients with Iniccal 
mucosal and lower gtngusl lesions of scrrncoid chancter in winch tobacco 
( liewmg wss thought to be an important etiologic factor Oicr one lialf of the 
patients reportiil liere Ind poorlj fitting dentures poor onl higiene, and 
einous and jagged teeth 

The lesions were distributed as follows 18 were of the buccal mucosa, S 
of the lowei gnnjisn 1 of the Mp|M*r gingiia, 2 of the hard palate, 1 of the 
tongue, and 1 of the tonsil It ssss diflieult to estimate clinicslh the duration 
of these lesions but often the\ hnd Ixcn present for considcrsbl) oser one jear, 
and growth was rclatnelj indolent 

As the lesions gndualh incicascd in sue to c'ctend o^e^ a fairly hrge 
area the patients not too infre«iiunth complained of pain and ilifficult} m 
mastication but then, was seldom anj bleeding V hen the tumor arose in the 
region of the bnc<al mucosa it tended to estend into the buccal gingival gutter 
As it extended iJi surface cares, it also locally msaded contiguous striietiires 
It mnj grow into the check even ulcerate on its surface (Fig 1) maj grow 
out to form a mass beneath the mandible (Fig 2), and e\cn grow from within 
the oral ca\it> to implicate the buccal commissure (Fig 3) As the \crrucous 
Ccarcinoma frequenth arises on the lower aUcoIus or extends into the buccal 
ein'’i'al gutter, it grows into the soft tissues occrUing the mandible and quickli 
becomes fixed to the periosteum With merexsed growtli plus infcetion it 
adualb destroys periosteum and directly invades and eien dcstrois a con 
Jerable portion of the mandible (Figs 4 and 5) Bt cause of concomitant 
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mteetion the dninm? I'lnph nodes (pirticulirlj submental tnd submaxillarj ) 
beionw enlarged and ate ui\au'\bl5 tender This enlargement often 
leads to an erroneous diagnosis of metastatic carcinoma The papilHrj lesions 
present a characteristic somenhat pebblj niamniillated surface The tumor 
mu be relatiieh soft but nilh coexisting infection mduntioii becomes 
prominent 

IMion these lesions are siiigienlh resected filmj Iciicoplnkia im\ be found 
associated mtli them and iiuarnblj the often extensue lesion is piled up m 
ru'ml folds with deep cleftlike spues between them (higs 6 7 S and 9) If 
t! e tumor is cut into it is often seen extending m the deeper tissues and when 
deeph iinasne it is associated with eonsideriblc iiifeetioii 



1 — StTn»«0U9 CATC noma of bweal n>uco«a Invading aV n ol rtiopv 


Microscoi icnllj there is often a rather rough transition lotwcen somewhat 
atrophic cpitl elium and the proiess The first change noted is a piling up of 
eratin on tie surface with legmmng downgtwwth of fingers of ejnihthum 
( 1" 10) the process continues club shaped fingers of hiTierplastie 

epithelium i,raduo!lj push rather than infiltntc their wa\ into the deeper tissues 
IK 11) It should Ic cmphasizeil thit this epithelium is well differentiated 
®Rd tiat the lasomcnt mciilTanc Tcm«i« intact V.ith further growth the 
pattern I ccomes somewhat more compile ,te<l as more of the surface becomes m 
AO'cd Cleflhlvc sj aces with degenerating keratin project rather deeph As 
e epithelium grows the central portion of the fingers becomes well dif 
Prentiated and finally undergoes ejstic degeneration (big 12) There is a 



SUHCERT 


wall of inflimmatorv t!<>stip wludi is co sistcnt with tic IcMon and is present 
bcjoiiil it Tins inflammstion is m&dc up of coivnc?ti\o tissue plasma cells 
mononucle'vrs and rinly focal absCPsAOs 'The lunior graduolb extends butits 
iinasioii of other structures is prol ibli considerably influenced by the presence 
of the nceompnm mi; inflamniatort procc s The local imasiie qualities are 
proniuieiit and an% cc ntisVious str«ctll^^ sudi as check soft tissues in the sul 
nnxillm iria maiiddle or mtiuni can be ima led However it is unique tl at 
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althonali tlio tumor ma% ?jro\\ m tht immidiate i.rovimitj of I'mph nodes it 
m\ariablj grows around them rither than metJstisizing to then! Altliougli in 
10 instances the eMensncness of the tumor necessitated partial or complete 
tiiandibiilar resection with upper neek node dissection, in onh one patient was 
a regional node iiuohed hs dinei extension and in onh one other patient 
rccenth seen w as a single high nictnstatic nwle uiiplic itcd In uo instance ha\e 
distant metastasos appeared 




^■'8 A — 1 xlfr>sl>c «ffririaary ilMtnictton of the ina«<Hblp 

5 — ent of the manlihle lr\ terrucous carcinom i (\er} lo«’ nosier) 

Fncdoll and Rocmthil rtported 8 cases whuh npj aicnth fall into this 
i>rouii, for the lesions deseribcd In them occurred in aged men on the huteal 
mucosa and lower i.ingm The lesions were dcscribetl as pipillars \errueoid 
m charaUer and although often e\tcnsnc ©nlj one out of 8 metastasized The\ 
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"ali of mllamnninrj iKwe 'nhirli k cooxistcnl «it!i the le'ion and is present 
hcsond It This inllaium ition ih made up of conncetuc tissue plasma cells 
uioiionuclc 11-5 and larilj focal al sccsscs The tumor praclualh extends but its 
m\ssii)u of other structures IS prolnblj eoiisidtnliK influcncpd bj the presence 
of the ncconiiniijuiR inflsinmaton process The locsl iniasnc qualities arc 
jiumiiiicnt imd nn cimti^iious stmeturo such ss <hcck soft tissues in the snh 
iiia\ilht\ nici imiidihle or antrum enn he invaded However it is unique tl at 
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even earlj lesions can be diagnosed and proper treatment instituted without 
delay. 

These verrucous carcinomas of the oral caMtj base been treated by a variety 
of methods 

Radtaticni illoiic — Seven patients were treated bj radiation alone In all 
of these, the lesion was rather superficial Two died, both of pneumonia, one 
five months after therapy and the other eight months after One patient had a 
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were treated bj irradiation and this v.is immediatelj siiecosstiil in controlling 
the disease Ho\\e\er, the longest foll<n\ up uas two jears, and most of the 
other surviving patients had been followed six months or less 



e— Pholfisraph of sto»» upeclipon of vomicous torclnotna note uplllary character 
■nd associated leucoplalila. 

yjg 7 — rholoprapli of groaa sportmcii tyi4ral \errucf>u» carcinoma 

The hiopsj material from thw neoplasm is often confusing Suiicrficial 
biopies taken and a positive diugnosn, of eireinonia cannot be made 

r en with thin deep biopsies, which arc tccommcntlcd, diasnosis inaj be difficult 
of the intact basement membrane and the well difTcreiitintcd natnn of 
b^avisc^^^ However, after the cbiraetenstic psthofogic pattern is recognized, 
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itiflammators aUacUmcnt ■ 
marpiml erosion In oiih 
mnile Tins was a patient 



petioslcnm loRtthci v.ith prc'isuro, there was 
c instance was an erroneous diainosis of invasion 
i\hom iriaclidtion Ind been done prer\ions\>, and 
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recurrence attei fortj t\>o months and tl t rest tic h\mg without disease after 
fort^ one foUi si\ aetojitj four anl ci(,ht( ».« months respcetuelj at tJc 
time of this comnuuueation 

1 adiahon I olloiLcd by SunjiiTj — In 7 iiistanris ndiation was j,]vcii an 1 
then leeuirence nceessitatcd surgerj I ollowjng irialiation one patient lad 
rccunenee (outside the irradiated fidd) and then had surfeerj Tins patient 
then developed fuc loeil reeurtenees (over a period of 2 5 jears) ;ust outsid 
the surgieal field Fadi recurrence was treated successfully Three of the 7 
patients h*i\e died but none of disease Four art li'ing without disease slx 
fiftj two llftv tlirci and si\1y months In 3 instances it was nceessarj to resect 
tf e luandilile 



Xg ID— rent (if trtinfl on boCitFeo atro^lc cpthdtom and befrlnnln; vorrucouv carflnoma 


lucal Fxtui I — Niiit jail iits I nl heal cacision onij tiost patients are 
living four si< nine nine twentj si\ thirtrone a» 1 1 ! irt\ sivinoitls respec 
tnelj One it tl c end of twentv four months developed a local ncurrcnce 
nnotlir at the end of cig! t months d cd of lutert uncut dtseas 


L j-iision 1 1 ^ 17<ii dtbt I tr Jle$cetton a id Upper \ ccL Dissection — One of 
these 8 patients died at i igl teen montla of uitercurrent disease but 7 are Imii'’ 
fouitcen twiiitv twciitj five thirty su thirty nine fory six and forlv 
June ino! tls rtsp cttvclj 

There were U manhbiJar irwciions in all 0 ol rei’octiovi toUouci} 
g after irradiation lloctitgcnologic examination rcvcalel invasion 

ew l»>« ‘>>“1 ‘‘ "* U “ '' " 



A HIP NAIL tOU\*TERBORE 
G J CiBR\ MD Flint "Mich 

(From |A« Stet on for Surgery of Tra nta Hurley Soiy tal) 

S URGFONS selecting internal fixnlion for mtcrtrochantenc femoral fractures 
frequenth use the Smith Petersen nail with a Thornton plate attachment 
In imnj cases more comminution is found at operation than was disclosed bj the 
X raj film This refers especiallj to tl e fracture lines occurring on the lateral 
surface During the process of nail insertion it has been the experience of 
to find an odiance m tl e comimnulion alread\ present or the production 
of additional fracture lines These accidents obvioush pause \nnable degrees 
of interference svith the sccuntr of nail fixation 

For the past two scars I have used a counterbore (Fig 1) with most satis 
factors results Its diameter corresponds to that of the Smith Peten»en nnil 
and enough of the femoral cortex is remosed to produce a set for the 
nail Inasmuch as the nail is instrteil in a slanting projection more of the 
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the destructive changes ui the mandible were a combination of radiation pins 
infection In onlj one instance did a local recurrence appear after mandibular 
resection 

Radntion as a method of thenpj is apparentlj successful in the relativelj 
small superficial lesions but if the lesion has any size then the chances of recur 
rtnee apparcnllj ineicase the recurrences often appearing just outside the 
irradiated field In 14 patients treated hi irradiation 8 had recurrences We 
Inve recently Ind tivo lesions too extensive for siirgcrj m uhieh roentgen 
thcrapj give excellent palliation The eanse for recurrence is unknown but 
ccrtamlj tneie must be a predisposition of the epithelium over a wide area to 
become malignant Iiiadeqinte local excision will nlso result in recurrence Oi e 
patient for instance 1 sd 5 rceuirenccs snd tJicro was local recurrence in 2 
other nistaneci after excision alone If the lesion is extensive and is treatel 
hj irradiation then it niav recur nnd surgery becomes somewhst more difficult 
Of the group treated b\ pntnarj mandibular resection not one patient developed 
n local recurrence nor was there anv operstive mortalitv Resection ihcrefoTe 
seems to be the inctliod of cl oiee when the lesion is at all extensive It is diffi 
cult to determine bj roentgenologic examination low extensive the invasive 
process is and more ri lical rithcr than e< nscnativc procedures aic m licatcd 

StIMSIARV 

A Ijpc of sjiiainoiis cireJiioma of the oral cavitj designated as rerriipoua 
carcinoma has been described This lesion occurs predommantlj in aged men 
most commonly oii the b lecal mucosa and lower gingiva Tobacco chewing may 
U of etiologie significance Slowh growing well clifTercntiafcd verrucous lu 
character and often extensive this neoplssm tends to invade local structures 
(mandible soft tissues antrum) No distant metastases occurred ui the group 
reported and local metastavs were rare Local recurrence u common with 
inalequatelj treated pitieiits Rsdntion is successful m controlling small 
supcifioial lesion*- h or extensive lesions ridical sui^rj is indicated and often 
when fixation or invasion of lone is nresciit msnJdiular resection with upper 
neck dissection is justified 
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cortex in the inferior portion should he lomovcd It is nilMScd that cnmplcle 
penetration here he nciomplished (JiJt 3) V pirtnl removal superiorlj ^\ill 
obiiouslj follow The head of the Smith 1‘eterscu mil protrudes lir cnoiuh to 
be attached to the Thornton plate 

The trial ptnol coverul its use in fiflj cases The constant finding was 
the elimination of additional trauma to the trochantcrit ( orlcs 


Srratum 

On pnge loO of the January 191S le of tl e to i sal in i1 c article TI e 1 rotle n 
of Parenteral Nitrogen VJmini'trUion in SutricsI Pitient* la Vrnoll T Kr men one 
reference 1. ineon {Ictc U«louldrrol I i atrk T II Nel on laone C Mnjpr^on 
H s anl UeCamp P Cl ronic "Slock Tic I ro1 Icm of Pelunsl lllnoJ toluioc m tie 
Cl rnn cally 111 Patient {in three parts) \nn ^itr 125 21» 47 1017 
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During the pa't five jears she had enn«iillcd many different physicians and they all 
sdti ed her to ‘ leave tl is cancerous growth alone as you will die if anyone attempts to rc 
move It ” So persuasive were the«e arguments thit her own son, a very competent physician, 
and t»r two daugl ter’ both of whom arc registered nur«e« conld not persuade their mother 
to submit to surgery The only reason she finally consented to have an operation was because 
the neoplastic iDa«s began to undergo di«eoloration anl she thought it was “abscessed ’’ 
The only abnormal finlmgs on plystcol examination were related to tie football sized 
tumor which occopied the entire right cerMcofaeial area Its exact size and location can be't 
he ascertained hv consulting tl o accompanying photographs (I ig 1) The pendulous tumor 
was hossclateil firm anl not tender It was ao intimately attached to the deep structures 
of the neck that any attempt to mnni|ulate tie neoplasm resulted m a compressive occlusion 
of the trachea Tl e overly mg skin wax tanl |l m nod had a peculiar blui«h discoloration as 
if covering a huge lewangioma No portion of lie rigit parotid coull be identified because 
the mass completely covered this area Th® facial nerve however was still functioning The 
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bal pu'l cd the floor of tie mouth upward bo that tl o tongue was resting 
^mst the harl pilate The mucous membrane of the oral cavity was intact The left 
sublingual glands appeirel to be normal Enloscopic studies demonstrate 1 
'Deal '"*5 'ooipression of tie trailea lut without evidence of actual infiltration The 
ctlibitcl their normal range of motion N. ray studies of the lungs, skull the 
"’**■“**“' <>" “e presumptive diagnosis of a “maed 

01 tne light subniaxillary glnnl mrtical intervention wav advi'ed 
Was of fho pronounced eo npte ion an 1 distortion of the trachea, it 

tut cyclopropane »I oull be aJminwtered by tie endotracheal methed The tomor 
the e„r** eurpris ng to see the ease with which 

tare, ‘““or "='• reparated from the parotid gland and other cervicofacial stme 

tion hv^ 1 ” invaded the trad ex bit merely compresved it yVTien the di««ec 

'‘ad ini^^ »“/ mtmMvWarv f«y..-v it was found that the neoplasm 

tha.hesn ' , ^ *'* *’'”'■ “* **® cxteusioni had invested 

»a exten!‘..?M'’“J*l «f tl*® «”>t,d veewlx In sp.te of this widespread dusemiaatioa 

nsiie block dissection of the right side of the neck was carried out Care was taken 
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VN UNUSUALLY LAROK MYXOSARCOMATOUS TUMOR OF TUL 
SUBMAXILLAR^ GLAND 

N FnroERicK IIickw, M D , Vprnov L Stevtnwv, M D, avd 
John II CARLQti«5T, M D, Silt L»ke Ctrr, Ut\ii 

(From iht DtpaTtmcn-t of SMrgtrg Vnnertilg of Utah Ue^ttal iScAooT an<I Lotlrr Bay 
Uoajntal) 

I T IS most unusual, in these Jajs of modem medicine to encounter such a 
laruo dcfomimg neoplasm of the face os the one eharacferizccl m the accom 
panj mg photographs (Fig 1) Fortj sit %c'irsiverc required fortius pathologic 
eunosit% to develop During this pcrioil the pntient consulted many phjsieiaiH 
but it was their conflicting adiiec as to the therapeutic management which 
resulted m her bewildering procraslmatioii Why should there be so much eon 
fusion m the minds of the men of our profession as to the correct method of 
handling these tantalizing tumors? Surely this esse demonstrates the fact that 
even benign neoplasms of the submaxillary gland can and do undergo malignant 
transition if they arc given sulfieient time in which to mike the change 

CASE REPORT 


gland originating from an ulcerated tooll The mass hal rer»i»tfU hoirerer, even after th* 
offending tooth was renioTed Seten jenra before admission when II e pit ent was 58 years 
of age tie "lump began to grow, pirticuUriy during the eighteen months prior to •'t 


tion that an alarming hcraorrlogo resulted On another ouu i u si o una putting wood m 
the stove and the protrnding mass eame in eoutaet with the stove thereby proilncing an ev 
tenvive third degree bum Peglutition was beeom ng pa nful and difficult and pre*»ure on 
Iho trachea caused con«iderable respiratory eabarrassment bhe was compelled to sleep on 
Ihe richt side in such a posit on that tie ent re weight of the tumor eoull be supported by 
* ertra piUow bhe insisted that she bad never had a sii-k day in her life and eould do 

most young women 
,r publication July « 
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DISCUSSION 


I£ one reed, the tomntmous htentuK »h.eh he, been publ.ehed dur.ng 
the past thirtr jcate on the enbject of m.ted tomon. of the ,al„ar> 
he tmerires from sueh a stud, m a state of ahjeet confusion Patholouiets cannot 
isree on the origin the histologic chsafication or cieii the cmirsc thee pc 
piecing tumom mil folloii For ccmiplc, Ilcrtdcc • m hi, cceelleid inonograrh 

on Tumors oHIie ^tc^ stated I hare Jet to see n tiiinor of the suhmaaillarj or 

snHingnal aliiarr glands inrailc the snrroiindms tissue, or recur after it, re 
moral ’ This leads one to hclicre tliat thew niiied tumors arc tclaliicl} beiiii^ 
On the other hand Dlair Moore ami Dyar’ reported eight neoplasms of the siih 
maxilhrj ghnds of winch ,>0 per cent were definite^ mnlisjmTit \Sood -inU 
lwiiis= boU\ muutamcd that thcco mued tumors, arc poteiitiallj malignant 


undergoing both carLinomatous and yirconiatous tmisitions 

The management of these tanlalwmg tumors likcwi^o presents conflietin« 
MOWS Ilertzlcr insisted tint these mixed tumors of the sulmnMllarj glmd 
are irel[ encapsulated therefore tlie> can bo remoieil saftU bj cnucleition iiitli 
out saorifloing the submaxiUaij ghnd itself I’ntej' I liciod it to ho umiiso 
to lea\e the submaxillarj gland behind even t!ioti''U the mixed tumor can he 
eaailj enuelcilcd He pointeil out tint these tumors haic a muUiccntnc origin 
and that mans of the so-called recurrences do not represent a recurrence of the 
excised tumor but u similar growth arising m part of the ghnd tli it was not di? 
turhed bj the pnmarj operation He therefore felt it wise to rcmoio the siih 
maxiUarj gland and its invested neoplasm even though the tumor presents 
thnjcal and histologic cvidvnee of bcnijmancv 


After studviiig ei.sht> om. cases of primaij and recurrent mahgnancios 
of the submaxillar) glands Dockertj and Majo' condemned all forms of coij 
ierrative therapj In dealing with a mLxod tumor thrv insisted that the 
parent ^HbInaxlIIa^) ghnd and the tumor should he removed en masse If an 
immednfe examination of the excised tissues lonfimis the diagnosis of be 
nnjnancj then nothing further necil be done IE however the tumor mass shows 
end nee of imli"n inej specimen of regional tissues arc removed and given to 
the patJioI gist If histologic studies indicate that the neoplastic process has 
spread I the confines of the sulmiaxillarv gland the) believe tint a radical 
unilateral dis«.iction of the netk sliould He done I ikcwise if the primary snb 
tnaxiJhr) tumor is aiiapfastie even though there is no eviduuo of local in 
' iMon f lic\ n sort tear idieal block dissection of the neck M c agree w ith this 
concept 

LiifortuiiiUeh muiv mixed tumoiN havt spread to important icgioml 
structures Icfnrc the patients sulmit to suntvr) * Tcchmcall) it is impossible 
to (xeiH the infdfntne plwcv. once it has invaded the tracliea hvpo 
pharvnx or i irotid sheath In Mich insf antes one can escist. the nnm mass of 
iicophstie tisMic and then rclv on the inhil/itiic itifluencvs of irradiation to 
further delav the inevitable exUnsion \Miilc irmdntion is stlhni curative 
It often rclanls the growth of the infiltititno proeiss * 



not to enter tlie oral canty, therefore, ■Vrhartoo’s Joct was heated and dindcd near its Tnvieo«al 
ortSce Clotare nas a«oropJi»heJ wifh ease and the rationf tna le a pfeanng tccoTcrv 

The excised tumor mcnsurel 10,5 20 by 18 em and weighed 2450 Om The sUn wa-* 

smooth nnd freely movable over the tomorous mast and m aeicrnl tmall areas it presente! 
a bluish discoloration sujrgestne of DDilcrlying hemorrhage The Temainmg two thirds of 
the tumor was covered by a well defined but lobalated cajitule Sietions through the neoplasm 
revealed & jellowiah vrhite, soft or gelatinoid tissue with scattered areas of licmorrhage anl 
necrosis The tissue presented a relalivele uniform appearance throughout 

Hicroscopically the tumor pos«e«aed an ettremely loose, myxomatous stroma, contain 
mg stellate or s{ indie cell* The rellnlarity varied throughout the sections, in some area*, 
the tnmor was quite acellular, anl m others nomerous eell« were seen In the cellular zones 
the mitotic figures were niimoroua and tlii cells radiated out from the Tpc«p!s prolucing a 
pprilheliomatous appearance Tie eseeasiv* vascularit) of the tumor was due to the presenen 
of numerous, large, dilated venous sinuses I>epoeits of ilegcnerating blood pigments within 
the cells evidence I previous beninrrhsgw ej»«ode« There irere no ginnd structures or epitbe 
hal cells present so the origin of the tumor eoull not be detemuned I istologically The elm 
ical course suppleinented liv the liisiolc^ie fiodings ladiejtevl that this was a slowly growing 
myxosarcomatous tumor which origioated in tlie ri^ht fubmaxiHary gland 

An intense course of x ray irradiation waa gieen to tl < right sufunaxillary area, the right 
sile of the neck, and the mediastinal rone 

\bout eleven months after the primary operation the patient observed i* recurrent nodule 
to the Tight aubmfutillsry arct Tlie tumor grew rapidly lilt produced no discomfort Three 
months later a second nodule appearv'l beneath the kibe of the right ear Doth of thee 
neoplasms grew rapidly «od further irrsdialioo was adnsed against until the tmori M 
been excised 

The second admission was Kov JO, jou, iweaiTfive months after the first operation, 
when tho waa rcxlroitted for excision of the reeorreni ncslules The lemon sized mass Iving 
henenth tho lobe of the right ear woe easily excised, in fact, it siemed to be well etcapsulatefl 
The eompamon tumor in the right submixitbry fossa however, hsl eompUtely surrounded 
and invaded the Isrjnx, trachea, and the carotid ves els Techtiicnlly it was impossible to 
cxpiso all of the spreading neoplasm, therefore, only tie msia mass of the tumor was removed 
with the cautery The wound was closed and the pnlient was discharged from tho hospital 
one week later 

It was reported tint tie specimens consisted of four pieces of tissue varying from 4 to 
fl cm. in length These fngniqofs were irregular in site and shape and presented a homogene 
oiis gelatinous consistency 5Iicro«ei>pieally the elronia pnsented a loose c limatous stroma 
Tho basic cell was rather fat, plump and byperehromatie Mito'is was rather frequent, much 
mnrfl so than 10 tie Bi'ccimcn nhieh lad leea remwed twentyfivo months previously The 


breathing was most laborious. Complete molor and sensory piralvcis of tap lower esireuiii.ts 
occurred when the neoplaclw proeeoa destroied the uccoikI ao 1 third lumhvr rrMetrae thereby 
exerting pressure on the spinal cord bauwa nnd vomiting, ossociatcvl with a persistent head 
ache, announced the presence of ecrebral metastasis Thi. impri.sion was further confirme.! 
bv tho development of ft bilateral optic atrophy assocuUd with paralysis of the external 
' * the braiB anl the concomitant increase 
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'Ml’ced tumors of tl e submaxillaty gland miy onginnle as beaigii tumors 
but thej most certain)} possess potentialities of malignant transition In our 
case It required fort} sis j cars for the eaolution of this malignant change Dis 
tologically the oscised tumor represented areas of mixed tumor formation 
and in others there x\erc anaplastic zones showing definite m} xosarcomatoiis 
changes During the first fif t} fixe j ears of its dei clopmcnt the tumor presented 
all the signs of being a benign growth but during the last two jcirs it exl ibited 
clinical characteristics of malignanc} Itapid growth reeurrcncc after excision 
and metastasis to the brain lungs \crtebrae and skull coml ined with infiltration 
of the trachea carotid sheath hspopharsngeal structures and the glanl on 
the opposite side of the nock most certainl} stamped the tumor as being 
malignant 

Consersatism such as simple enucleation of a hcnigii mixed tumor of tl e 
submaxillarv gland is to be con lemned The su! maxillarj gland and the grow 
ing neoplasm should be remosed en masse If histologic studies of the cxcisel 
specimen demonstrate malignant cliangcs then a block iliss ction of the neck is 
indicated This is particulail} true if the neoplastic j roccss has si read bejond 
the confines of the capsule of the submasillarv gland I xpcriciiCL dictates that 
such a plan grcatl} minimizes the incidence of recurrence 
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60 ^e^r 3 and 20 per cent o\er 70 jears Flft^ per cent of AliHer and Rogers 
patients T\ere over 50 ^ears of as»c Sc\cntv per cent of ^ oil and Ilussej s’” 
S4 patients v.itK deep \enons thrombosis o£ the lower estreniiti weic oier 40 
icars of age and more than SO per cent of Allen Lmton and Donaldson’s’ 3G7 
patients were m this age grmip Cnlp” m s stud} of 3S instances of embolism 
in 4070 deaths after operation found that 625 per cent were in persons o\er 
60 \ears of age althougli onh 41 2 per cent of all patients m the scries were 
m this age group 

The age meidenee is naturallj lelatcd to other factors Em aid the aierage 
a"e of whose patients was 26 S sears stated that ititrivcnous clotting occurred 
in young persons onl} m the presence of circulatory disturbances Since slow 
ing of the blood stream has been established is an important cause of mtra 
nscular clotting it would be expected that the incidence would increase with 
age since the circulation time slows with age Koch** reported the circulation 
time to aierage 18 seconds l>eti\een the ages of 15 and 19 >cars 21 seconds 
between the ages of 30 and 40 \cars and 23 seconds at 70 years lie also 
wroitcd that It was longer at all ages after operation and in patients with cir 
culaton disturbances These considerations are not applicable to am of the 
502 patients m the Ami series although indirect proof of their vahdits is 
found in the impressiv o reduction m the incidence of thrombosis and embolism 
orhicied wheiieicr preopcratise measures to present and correct circulator} 
disturbances** »* >»’ arc instituted 


PJiraUSpO^INr AND rREClPlTXTlVC rXCTClRS 


Predisposing and precipitating factors arc charted in Pig 1 Though the 
fict is froquontli oieilool cd a laigc number of cases of mtraiascular clotting 
occur m the absence of any olnjous causes The proportion of spontaneous 
eases in llic \rmi scries was 27 1 per eeiil and in 20 of the 64 eases reported 
'' ^cal and Hussey”* there was no apparent came in 4 of their 20 cases the 
throml osis originated in superficial vancositics and extended to the deep icnons 
'‘'stem \. sletailed slisewssion of this group of eases would not bo profitable 
‘‘inee it would entail anahses of indisidual cases from the standpoint of posture 
b'dration laricoMtics smoking habits obesitt foci of infection anemia and 
other blood diserasias and similar consulentions It must be eropi-jswd 
'hat intTiaascular thrombosis is not onl\ a surgical but a medical problem as 


In addition to the 13G cases of apparenth spontaneous origin m the 502 
^'ses of mtraaascular clotting which male up tht \nn% senes the \ascular 
'esuii nia\ lo clasMfi.d as tranmalic in 1S3 eases OS’* per cent) posioperatne 
'll <1 (14 1 per eintl and associated svith presious illness in 12 (18 3 per cent) 
'I the rciiiaining 20 cases 4 0 per cent » mtsecllanM us causes seemed responsible 
Dircit trauma to the 1 1 <xhI vessels swib as may oeeur m fraclnres sprains 
^i>d giinslot and stab wounds is in olvious cause of mtrasascnlar clotting 
njiirirs of this Kind are often assoeiatwl with toann^ stretching or crushing 
regional m-ssoK and in other instances though the vessel itself tnnv not bo 



The inculcnce the potentnl dc^th talc •»nil the ihsahhng end resvdts of 
intra\cJioiis clotting tlius make it i problem of sciioiis concern to both physicians 
and surgeons in its immediate and its future implication? That statement is 
as applicable to niilitar\ medicine as it is to cuilian medicine 

INCIDENCE 

Sex aitd f?acc— Four hundred ninetj sre of the 502 patients with intrave 
nous clotting observed at the vascular centers iii the Zone of the Interior during 
^^o^ld Wtr II (93S per cent) were white This is a disproportionately high 
incidence although the nonwhite elements of the United States Amy at no 
time numbered more than 12 percent 

From the standpoint of sct the figures are heavily weii'hted The 27 women 
in the 502 cases (5 4 per cent) were nurses and WACs 

Keporls m the htcniture arc not in complete agreement as to the ses inci 
denee of intravascular clotting Matas"’ in a study based on reports from lead 
mg Amencan and Fviropean dimes found the incidence after operation prac 
ticsUy the same for both sexes, as did Hunter and his associates*® in 3ol cases 
of deep venous thrombosis Allen and his associates* and Fine and co workers" 
reported a much higher incidence m men, and 1 eal and Hussey m a personal 
senes of 84 cises leported that 55 eases occurred m men against 29 ui women 
a disproportion which poihsps can be explained by the fact that most of their 
cases repiesented propagating thromboses requiring surgical treatment Barker 
and his assoeiatcs" reported tliat m acute thrombophlebitis as obseived at the 
Mayo Clinic the rstio of wonen to men was 3 2 Both throml osis and embolism 
were relatively more frequent m women but fatal embolism was more frequent 
in men McCartney s"* figures suggest a somewhat opposite trend In 6^9 
cases of intravascular dotting which occuned in 25771 necropsies the imi lence 
m men was 91 per cent and in women 112 per cent while the proportion of 
fatal embolisms was 2 2 and 3 3 per cent respectively Post partal cases are 
not included in the calculations 

From the standpoint of age the figtires are also heavily weighted 

most of the patients being between the ages of 20 and 39 years benuse that 
age group included the great majority of all military personnel In the I*'?* 
cases of intravascular clotting ol served at DeWitt General Hospital for instance 
54 6 per cent of tlie patients were between 20 and 29 y cars of age and 41 1 per 
cent between 40 and 49 years The avenge age was 2G8 years although the 
at'C range for the wliole senes was 19 to 59 j cars 

Al^ough the figures are weighted the reJativc youth of the patients m 
this senes of cases is worthy of eiinment since thrombosis and cmlolism are 
generally regarde 1 as complications of advanem,. age \^ny tv i c of penpl oral 
venous thrombosis ts most unusual in the first two decades of life an 1 all avail 
able statistics show the greitcst frequency as well as on incrcising fiequencv 

over40vearso£age** ” 

AlcCartney"* for instance m 2o77l necropsies found tie incidence of 
mboimbolism highest in the sixth and seventh decades Fiehty-one per cent 
o/the patients in Slich s"‘ senes were over 40 years of age GG pec cent over 
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would also f<i%or the jiroduetion of throtiibosK The immobilizition of aii c\ 
tretnit} in a cast A%oiild therefore «;eem to produce an ideal situation for the 
de\eIopmcnt of intra%ascular clotting The lesion does not develop more fio 
quentlj, according to Ochsner and DeBahe^,”* for two reasons the joiith of 
the patients who most frcquentlv snstain fractures, and the vasodilating offvet 
of eholinc and the iiiorensed heat of the P'lrt It is quite possihk that mtra 
venous thrombosis subsequent to tiauma >s the result of injui> to tlic vasnihr 
endothelium, with resultant aeutc thromhophkbitis as distingiushcd troni plilebo 
thrombosis, in which the nnnifestations and mechmisin of piodiietion arc quite 

different 



LOCAl. INJUBS 6UU SHOT 'ftowes TfttCTU«t NOT SWEtlFlttl ■t'H'STED LEG 


sie : 


The uiiportaviee of operative trauma tFig 3 > in the prodtKtioii of iiilri 
vuinus elottiiifj K supported hv mam olistrntions *' «' •» n »•' j 114 ]j, 

' rises in this oitegon in the Arraj sems the lesion followed api>ondcctom\ 111 
nnd lictiuoplists m lO hm the figures an not jnrtmihrh signifieint sinn 
an? the (wo most fnqiicnt nonoomlnt coiimHul o]>f ritions performed in 
militarv hospuils 

Of the luimeruMs rv isotis whs the postojicntiv e state pndispostvs to iiitr.i 
three are most important (1) slowini: of tlie blofxl stmm 
'H I H most nirked in prolongwl opcritions and which is assocuttsl with 
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dircctlj implicated the thrombus maj originate at the site of injury and proi> 
agate Itself fioni theic In the Amj senes 109 of the 183 eases of frauimtie 
origin (Tig 11) folloHod local tnjai^, ehie/i> direct contusions and lacerations of 
the tissues of tlic extremities, and 10 folloued fractures That fractures fre 
(lueiitlj predispose to intiaxaseular clotting is ahowTi in numerous reports from 
the litciatun In 12 of the IT instances of piibnonarj embolism following 
tnuma reportul bx ileCartncx in a total of 73 eases of pulmonary embolism 
the patients liad sustained fiaeJurrs of the Itmcr extremities and iiere confined 
to bed, and I’otts,'” uho rt ported T oases of thronilwphlelutis in 9i fiaetuies ot 
the lower txtrcmitj, considered the eomplieatioii at least parfnllj due to 
immobilization 



' I 


Orlisner and DelJakex,*’* who einphasirctl traunm as an imiinrfant factor m 
intraxnseular elotting. also attemptid to explain wlij clotting does not occur 
more frequently following exteiisisi injury fo an extremity Trauma of equal 
nnfx elsewhere in the bmly. Ibex fwinlnl out, mmld pioduet blooil ch iiigis 

“•’•■ca.sed fibnnogtn 
I dioxide combiii 


tion‘of tbrombosis 
crease m the formed 


Otlier • 

elements of the blood and increased 


'rs in the pro<ltH 
including an in 


coTgulability,“* 
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diminished cardnc action and Jouctcd blood j resmre, ^2) injurj of the endo- 
thelium and (3) chanRcs in the composition of the blood Changes m the com 
position of the blood siTect the prothiombm time clotting' time calcium time 
sedimentation rate and platelet eoxmt The blood platelet count rises on the 
fourth day after operation reaches a ma-umum on the twelfth daj an 1 does not 
revert to normal nmil tl c twentj first dav Aecording to right’"* *"* the plate 
lets also become Rticla their ndhosivencss increasing as thej increase m numbers 
the change is iii the thromliocytes rather tlun ni the semm Newbiii^er 
on the other hand has pointed out tbit thrombosis ma> occur before the fourtli 
postoperative day Lnmbret niid Dnessens •• reported a postopcratiie rise m 
polypeptides of the blood reaching a niaiimum alout the fifth dij and bemg 
proportionate to the sescritj of the procedure Mason’* and Takauras’*’ 
studies on the psit of tissue extracts m the production of blood clotting implied 
the importance of sharp dissection gentle Inndling of tissues and absolute hemo- 
stasis during the operative procedure 
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Of the ^•anous types of illness (sec Fig 4) which preceded 92 eases of intra 
in the Armj senes pnenmonia accounted for 24 cases Others 
1 j mvself” bate emphasized tie importance o£ pneumonia as a pred 
includmg J' embolism MTnte*^ has emphasized another important 

cecssor 0 P increasing accuracy in the diagnosis of pulmonarj emboli has 
pomt that tae “ 
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rases m 30 hospitals in the 8lh Seniee rommand that no patient allowed up out 
of beil within sevents two hours had deteetahlc iTitra%ciioiis elottiii" or emholisni 
In an\ eient earlj actnitj in hesl is desirable** **® ‘ “ The signifi 

ranee of such exercise has been lepeitedly emphnsired ” *' “* 

h'rciirrejif /jifrainsctdar (lottimi — Si\ts tliree of the '>02 patients in the 
Amn senes (12 G per cent) had h id pn\ious episodes of thrombophlebitis Tins 
Is a eonsuleraliou of preal importanre No eases in this senes were fatal hut the 
adiiec of Darker and his assoi lates** eoneeriiiii" tlie circfiil management bofoic 

Number 
500 — 


400 


300 


200 



Rs 5 

"I'eration of patients uiili residual lmdin}r> of piOMous throni])oj)hlebitis k cm 
Piasutd the figures thp\ report Of 4t» patunts m their series w))o ffin a 
i‘'1on of tbromboplilebitis less tlinn oiu. sear liefore operation 31 deMlojicd 
PUlmomrj eni|>olisnis, ami almost one half of the croup died 

Ifiscd/fljieom Cnuus — In the 20 eases of intra\nseular <Iottinc of iiiised 
^iwus oncin m the Annr senes, 7 were aNSoente»l with sor e form of stisnuous 
on. such as hikins earrMna picks throwing: hnscballs, and other athletic 



INVOLVEMENT 




niatpnallj lodiiwl the nujnljcr of rjscs xtliioh o«ce would have hecn listed as 
pneumonia or congcstnc lieait f tiliire but Tibirh m the light of the newer knonl 
edge, ire now eorrcctij attributed (o pulnion ii) emholi The absence ot preoed 
ing cardiac disease in the Arma &enes winch is notewoithv, is prohablv to Ik 
attributed to the j ovUh of the patients 

Certain sjstniue infections as well as localircd infections art fiequtnth 
associated with thrombosis Tvphoid fever and iiifliicnri aic important esam 
pies Ratbei uuiisual pieitding conditions in the Armj scries iiielude tsutsu^a 
mushi fever jungle ulcci poison oak, in’k-et hite malaria itid othir illnesses 
contracted m the course of tropical wirfaie The 2 casts of Roiiorrhcal ailhntis 
which preceded jiitrai asciiJar clotting are also unusual 

The prtsunption is that thrombophlebitis which follows illness is caused hv 
blood changes vascular changes and the effects of infection and circulaton 
retanlation An obvious cause is the localization of an infection in the intinn of 
ft peripheral vessel where it produces raw surfaces on which platelets can he 
deposited 

It IS well established that inerclv keeping a patient recumbent m bed i>ic 
disposes to venous thronilwsis •* Hunter and hn nssociates ” in SM necropsies 
perfoimed on middle agcti an<| elJciIj patients who had spent v irious i eriods of 
time in bed hofon dcatli found tliromhi of various dilutions present in more 
than one half Hunter and e» workers** in a lomparotive stiulv of two sines 
consisting of 200 neciopsicil ciscs each found tlirombosts of iig veins present 
in SO per cint of the patients who were in bed without oxereise as compiiid 
With 44 per cent m patients who weie amhulatorv or who had exeicised withm 
fortj eight hours of death Thev emphasized that the common denominator of 
phlebothromhosis and pulmoiiarv emliolisni is confinement to lied liMauso rc 
eumbenev favors mochaincil venous olistruclioii and affects ndvcivclj tin clTieient 
letvirn of blood to the heart from the devp veins of the extromitics which dopi nds 
on the eiPculatinn time the compressive action of musiles and nc,.ativc piessurc 
m the abdomen and thorax 

liuckbardt Alpert niid Smith '• oliserved that reflex inhibition nf resj ira 
tion will temporanlv olstmet the letuni flow of blood to the bent niul ciiipliA 
sized the imporlaiice of position in l>c<l Fowlers position is goncrill con 
demiicd because it causes compiession of U c veins and n tard ition of tl e blno 1 
flow Smith and \llen who emplustzrd that fhs most inportant utfliu ti < 
on the circulation time was the skm temperature of the extremities ( ttic v kcifv 
I eing slowed when the skin vvas cooled and inercoseil when it was wirin' <it> 
'•erved that exercise and elevation of the parts have the same effect on the einii 
htion time ns wannth Frieillandcr” showed Hat flexion of the llngh vMth 
elevation of the cxtremitv favors the retniii flow of blood Of imi utanco in 
oonnection with posture is the oliservation of Simpsin”' eonceniing the sfnkin^ 
increase in the number of deaths from pulmonarv unbolisn among ehlcrh per 
sons wbo during the London blitz had sat for hmg hours with the legs dependent 
and with the pressure of the edge of the chair particniarlv the crossbar of idcck 
chair against the popliteal space and the back of the thigh 

harh ambulation was thouglit to be one answer in preventing thromlxisis 
andbasmanr ° ” *'* Coley«‘ stressed in a studv of operative 
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in the crossing the left iliac vein ixhile the presence of the sigmoid and rcctosig 
mold on the left side nia\ also pla\ a part in the production of stasis in the 
common iliac aem 

There has been considerihlc discussion eoncenimg the site of origin of 
thrombosis and embolism A irehoii *®* who m 1846 published the first correcth 
interpreted instances of embolism was of the opinion tliat the clot obstructing the 
pulmonarj arterj came from the pehis or the lower extremities Aschoffs’ 
theorj of thrombosis postulates the origin of fatal emboli in the femoral and 
iliac leins but more recent obserx itions arc to t!ic effect tint mau> thromboses 
begin in the xcins of the legs and feci ** ” • •* ”* Neumann'” 

described two clinical txpes of thrombosis based on the site of origin (1) a 
lenign xarietj beginning m the xcins of the legs and characterized b> increased 
freqiiencj with age slow progiession and a tendencx toward multiple but non 
fatal emboli and (2) a malignant xanct> ongmalmg in the phntar veins and 
characterized bj rapidlj progressne thrombosis oecurrcnet in xoimger persons 
without increasing fretiuenei with ago and a tcndencx toward the development 
of fulminating fatal pulmonarj emboh 


SWEBtOB vfna cwal tiiromdoms 

The 3 instances of intravascular clotting in the superior vena cava observed 
1*1 tl e vascular centers u\ the Zone of the Interior during World \\ at II repre 
sent an unusual condition Any varictv of vena caval obstruction is rare in 
1033 Ehrlieh Ballon and Oraham** could find onlv 309 cases m the world litera 
ture Obstruction due to tliromlxtsis IS even rarer in 1936 Ochsner and Dixon’** 
could find onl> 120 cases in the world literature to which they added two pet 
sonallj observed cases tccording to Zaribellini*'* the fir^t two reported eases 
of superior vena caval thrombosis were bv Bartolinoand Hunter 

In 9j of the cases collected l»y Ochsner and Dixon m winch details of sex 
and race were given there were 64 nules and 02 wlutc perbons The average age 
«i S2 Casts in winch the age was stated was 436 jcu-s and the range was 9 to 
'1 'ears In 13 cases the cause was either not stated or could not 1 e determined 
ft 44 eases the condition followed phlebitis in 3» external compression and m 
’"ediasUnitis All 3 of the \miv vasts were of spontaneous ongm 
The clinical manifestations of thromliotic olstruction of the vena cava are 
he result of stasis in the tnliutincs draining into this vessel and are chiefly 
imited to tl c upper half of llic IxhIv I- dema the j nncipal sign is the result 
of stasis deficient drainage and traiisulatiou of lluid The venous pressure is 
0 cvaled due to the obstruction and the ncecssitv for spontaneous shon-circmting 
0 the flow of blood Fdem i of the ovilids is c irlj and frequent thoiigli often 
cmspiouous because vonucraU dcvtlop caiK and because m the uj right 
position drainage is gootl It ni »v extend to the face particularlv if the patient 
recumbent for anv length of time Cvanosis of the face cspeciallj of the lips 
ioJxN of the cars is a pror ment feature m tnanj cases and ma> be explained 
r ''!!}? aiioxinua *” Other svmptonLs and signs include dv^pnea 

rough hcadacle vertigo somnoltncc” prominence of the eves** disturbances 
f vision tinnitus deafiUNs epistaxis " hemoptv sis dj-sphagia paresthesia and 
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The remaining 13 cases s\ere associated with varicose %cijis, which in one 
instance had been injected The unportance of this cause of intravascular clot 
tmg has been repeatedly stressed" « •» >*• »« >« The existence of lancosities 
favors venous stasis, Mhieh is an important factor in thrombosis For this reason, 
sancosities must be corrected preoperatndy or treated by compression bandages 
(luring the operative and postoperatise period Compression bandages have been 
shown to bo effective postoperativelj in redneing the incidence of thrombophle 
bitis even in the absence of vancositlcs** The thrombosis ustiallj begins in the 
superficial v eins and extends to the deeper veins 




Site of Lesion — The 5<12 pnticnts with intiavascular clotting in the Army 
senes presented the lesion in 563 different sites The lower extreraitv (Fig 5) 
was involved more than thirteen limes mon often than the upper and the involve 
ment m 29 instaueca was bilateral The sutwnor vena civ a was tlic site of m 


volvement in 3 instances 

In the 394 cisos in the Amn senes m which this information was availiWe 
(Fi" 6), the superficial veins were involve*! 59 times and tlu deep veins 315 
' In both the upper anil the lower cvlrcnutics the left side was more fre 
mvoUed than the iibM ’■'he Oiscnpran mnv not ho ai-nifioant, hnl 
^ 1 cvDlained b the more markevl eireoHton retardation on tins side, whu h 

^ to ^atomic considerations The right iliac artery crosses and compresses 
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left Side ('i8 6 per cent) Of the iMllm thromboses the ri"lit ^rm mis affected 
ID 71 4 per cent anil the left in 28 6 { cr cent In 7 o ises of asillarj thrombosis 
ivhicli I olsenod®" at a single raseular center the nuc mure mis from 20 to 37 
sears. The causes m tliese eases included tlinilnn^ a tope throuing rocks 
tixisting a propeller catrMn,r a bucket and plasms; tenuis Iti one case there 
i\as no olnious cause In other rises m the siiies and in oases reported in tlie 
literature the c luscs iiuliulel urmdm_ spirit phi^ nashitiR clotl ts pulliiiK up 
in hed restriinin" a horse swin^in" a >, 0 ^ club pitiliiti" a hisehall lifting 
\arioiis hiar\ weights and putting Inioks on a shelf * I Milentlv siuiic sort ot 
strain IS neeessars for its pioductii n 

The cases m tins senes follnneil thi Usii il (* ittern Thi onset \ inc 1 fiom 
acute to pradual swellma As a rule pain w is follontd nitliin siveril hours oi 
seiernl dais h\ swellms and cianosis In the eaiii sticis arterial spasn w is 
'idont niid the hand n is cold blue and (dttu lous m mini instances In all 
lases the diajmosis nas confirmed bx phlelK»araph\ which showed the tvpical 
1 atteru of ohstructiou of the nsiUan \cin 

'scieral thegnes liase been id\ aiicc I to « xi 1 un isillarj thiomlosis ^ on 
^chrgtter *'• wlio first described the condition in 1884 maititained that stritehin^ 
t>t tlic rein caused a localized reaction whith took the form of tlirumhosis 
(.adeiiat” stated tint the rtspmton effort assomted with strain distended the 
lein ami produced a clianffe m tiie mtima which Icil to ihrmiibosis I owen tun * 
lonteiided that the position of abduction distcndeil the 'im and poniiittcd pns 
•'tte lij the costoioratoid ligament and subiluian iiiUicU (.lonld ami l*ate\ ' 
were of the same opinion and dcmonsiratid m addition a \ ihe ut the Kiel of 
the siibelainis muscle which ruptures tillowin; prevsuro 1% the muscle on the 
asiUarj soiii ^ eal and Mel ctnleo ** fror stulies on the cadaier postulated 
e nipresMon of tlie \ cm below the hi id of the hunurus aR'linsl the suhsc ipul ins 
I'Uscle Ul of these tlu-ones an probibh lalid lut none exj lams the quict 
t'lc of thrombosis which oicurs without ni>paiciit ctusi It m i\ bi tint the 
thrombosis which diselops durinK sleep is ciuseil In prolonged oomiuession of 
the \ein induced h\ the | osition ol the aim pirticularh whin it is elexated oxer 
the head or foldtd undtr tUi IkmU This |osition U'siilts m olstruction of the 
xenous flow and rediution ol the o^s^cn coutmt of the blcyol with elnns.es in 
the intima which lead to thrombosis •° 

The carlj urteiial sjsasm prisiiit in ixillaix thiomhosis i-, best treated lx 
itelJatc ganglion block ui>eilid until j iin md nkina subside In the 7 eases 
‘bserxed at the I)e^^ltt kiciieral llnspitil ^ns<u!at renter'''' this method was 
cinplovtd in comhinUion wath cslrei i ekxatiin of the cMrimitx The aiitin >r 
approach for stellati ginglun block was used cxclusueh lieeimo of its lase < f 
performance and the ficilitx with wimh it tan b liinht If tin. uutho,! js 
f^plojcd carlj u should prexiiit tin Kmphidcma xxhieh is the most disibliiu 
xature of this condition \s idtnia sulsidi-s there n iinnisesl prominence of 
>e superficial xcins al < ut tl c shiukkr The patients at DiW itt <uiitral lie s 
showed no impressne change after repeated sx-mpa 
mctic blocks * 
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psvehotic manifestations Plcnral cffusums,** jncreasetl cerebrospinal fiviul pres 
sure, and taneosities are frequent Venous hj^perfcnsion in the upper cxtrenii 
ties combined noimal 'venous pressure m the lower cxtrcmitus is patliopio 
moiiie of the condition if it appears in association with edema and cyanosis of 
the face, neck, and upper extremities a^rravated lij recumbency 

The two principal tjpes of \ena caval obstmction acconlinfr to Carlson’^ 
occur above and below the amigos vein In the former tvpe the .izvgos vein ami 
its tributaries form the thief venous trunk for the return blood flow and the 
lower abdominal veins are relntivelj unimportant In the latter tvpe the super 
ficial and deep abdominal plexuses are of ttreater miportsnce and the return 
iilood flow must be through the infeiior vena eava According to ^V’agne^”’* if 
dilated dorsothoraeic superficial veins are present the olistruction can he pre- 
sumed to be below the azygos vein DemoHstraMc collateral veins and other 
manifestations of superior vena caval obstruction arc aggravated hj exercNe 
Clinical manifestations are dependent upon nnd dirtttlv pioportiomte lo 
tho rapidity njth winch tluombotic lesions form and collateral crreulation de- 
velops Thev are relativelr few when the IcMOas develop slowlv and an adequate 
collatenl circulation has time to develop 

Triatnient should as far .is possjWe, be based »}>on correetJon of the etio- 
logic factor Venesection” moj be helpful and mediastinoteinj has been ad 
vocated” as a dccotnpres'-ive measure to petmu iccamlized vessels to 

function The prognosis depends upon the rate at winch the thrombosis forms 
and its extent, the rate at which the colUleral circulation develops and the adc 
quaey of the collateral circulation In the 120 cases collected h\ Oehsner and 
Dixon^” from the world literature there were 85 deitlis or 7S 9 per cent 

The 3 instances of vena caval thrombosis in the Arm> senes illustnfc most 
of the Jonsiderations described The following history is topical 


case navRT 

A white mao 20 years of age was fif«l ob«erv*J in »l « course of routii e evainiiiation 
O-tUt induction for a minor illne*w He ha 1 oiarkedly diinted and lorluous superficial >nn» 
of both upper estrcmities and siiderwel varicixities of the cK*t ant asilln In rejly l> 
•|OCific questioniug he stated that be aufTrieJ frum fullness of the fare and swetlmi. 
Icneath the eves when he 'vas Mraiomg an I doint hea»> work ns well ns when le first 
niioke mile mornlnc at ll U time the lower eyelils felt full «n 1 pultv He I a1 himself 
noted the venous anomalies on the chest axilla and amis, an] le llnu^hl that wlen the 
weather wns warm there wag possille awelliag of the hsn Is and fincer* He tsl com 
pleteiV basic training without diffirullv, lut for the past sixteen tiioiilhs hnl notel son i 
shottoess of breath when he was very aflUe 

A pbletogrsm with diodmst il»«closel inarhel dilatation of lie seins in tie c1 <si 
axilla anl upper arms The spilerwel* xanensities observed clnicilh were founl In 
extend bilnterallv into tie axiUne anJ amnnl the loalerior shoul ler ru‘ONs anl lilalel 
tortuous veins extended downwarl toward the al Innien In view of the nmleralp svm| 
toms and signs no treaimcnt was advised 


AXIU VR\ TIIROMIMlsIS 


Of 40 of thromlmi^ of the vemn of the upi« r exiremitv 1 per eciU) 
*)«; (70 per cent) occurred m tbn axUJarv veins and fhe inajontv <v c arm? on li e 
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left side (5S 6 per cent) Of the axillarj thromboses the right arm was affected 
in "1 4 per cent and the left in 28 6 per cent In 7 cases of a\illar\ thrombosis 
which I oh^enod®'’ at a single ^oscu^ar center the a<rc ranee was fioni 2f) to 37 
'lars The causes in thc^c cases included climbing a rope tbrowing rocks 
twisting a propeller, cairjing a bucket, and placing tennis In one case there 
'ns no ob'ious cause In other eases m the series and in cases ropmted m the 
literature the causes nuludtd piinding spaik pings washing dotlus iiulling up 
m bctl rostraimng a horse, swinging a golf <lub pit«hing a basiball I’fting 
Tanoiis hinw weights, ami putting books on a slielf" Evulcnth soiiu soil ol 
‘'tram is mcessars for its piodiictioii 

The cases in this series followed tlu nsiuil paltein Tin onset saned fioiii 
acute to gradual swelling As a rule pnm was followcil within st'tral hours oi 
several dasa bv swelling and esanoMs In the carh stagts arteiial sjiasii was 
nident, and the hand was cold, blue and edematous in main instaiuis In all 
'ases the diagnosis was confirmed In phlcl)ogi.iph% which showed tlu t'pical 
inttem of olistniction of the nxillarj \ein 

8e\eral theories hue been ad\anced to explain axillarv thrombosis Von 
hchrotter,*” who first desenbed the condition in lb^4 mainlaimd that stretdung 
f>{ the 'em caused a localized reaction which took the lonn of tliiomhosis 
f’adcnat** stated that the Ksjurator> effort associated with strain distindid the 
'em and produced n chongo in the intima winch le<l to tliromlxisis Lowciistiin' 
ciiiitonded that the position of abduction distcndeil the 'em and periintted pns 
sure bj the eostoooracoid ligament and sHl>cla\ian nuisde Gould and Patix 
were of the same opinion and demonstratul, in addition a \nhe at the h'd of 
Ihe sulKlaMas miwle which ruptures folhmmg pressurt hj the inuscle on the 
sxilhrj 'em Veal and Mcl'ctridgc fron studies on tlie endaxir, postulated 
compression of the 'em below the head of the hunurns agiinst the suhscapulciris 
muscle All of these theories arc probahK 'alid but none explains the cjimt 
•'pe of ihromliosis, whicli occurs nithout appaieiit caast It im\ be that the 
iroinbosis which dexdops during sleep is caused b\ prolongid fomprcssion of 
ih*^ •u'^uced In the position of the aim particular!' when it is cle'atul oxer 
c head or folded under the liod' Tins jMisitioii results in obstruction of the 
'inous flow and reduction ot the oxxgon lontcnt of the blood witli (bailees in 
the intnna which lead to thromhirsis •” 


he carlj artirnl sp.isni prcsint in axiUiix thiomhosis is best treatid b' 
^ c ate ganglion bloik, rcpcatid until pain ami edema subside In tlic 7 (ascs 
^ cned at the DeWitt f.cncral Hospital Vascular (’enter®' this method was 
emp ojed, m combination with extrene ek'alion of the cxtiemilj The ant* noi 
•Pproach for stellate ganglion Work was uscd txclusneh because of its (asn of 
^•^r onnanee and the faciluj with whuh it can lx taught If the method is 
should prevent the Ijmphtdenn which is the most disabling 
ure of this condition As edema subsides there is increased promineiue of 
'ems al)out the shoubbr The patients ot DeWitt General IIos 
ihct hi showed no irapnssi'c change after repeated sjmpa 
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psjcliotic manifestations Pleural effusions” jneieasdl cerelirospinal fiiiid pi-es 
sure, and ^arlCosltlcs arc frequent Venous bj-pcitension in the upper extrenu 
ties combined xvith normal tciious picssnre m the lower extiemitus is pathouno- 
monie of the condition If it appears in association with edemi and eianosis of 
the face, neck, and upper cxlttmities aggrasated bj retiimbencj 

The tuo principal tjpes of xena caxal nbstiuction, aceoiduig to Carlson” 
occur aboxe and below the azjgos xein In the former txpe the dzypo-i xein and 
its tributaries foini the chief venous trunk for the return blood flow and the 
lower abdominal veins are relativelj unimportant In the latter tjpc the super 
ficial and deep abdominal plexuses are of gioatci iniportaiiec and the return 
blood flow must hi. through the inferior vena cava *\ceording to \Vagner,’” if 
dilated dorxothoracic superficial veins are pre^ent, the obstruction can be pre 
Slimed to be below the asjgos vim Demonstrable rollateml veins and otlier 
manifestations of superior vena lavnl obstruction arc aggravated bv exercise 
Clinical maiufostnlions arc dependent upon and directlj jnoportionate to 
the rapiditj with vvliieh tbrondiotic lesions form and collaferjl cinulation de 
velops Thej are lelativelv fevv when the Icsious «levclop slowlv and an adcipiate 
collateral circulation has time to develop 

Treatment should, as far as possible, be based u]>oii correction of the ctio 
logic factor Venesection*’ ina> be helpful and medin«tmo1omj Ins been ad 
vocated*’ ns a decompressive measure to permit recanalized vesseU to 

function The prognosis depends upon the rate at vrhieli the thrombosis forms 
and Us extent, the rate at wbieb the eolhleral circulation develops, and the ode 
quacy of the eollntenl eneulation In the 120 cases collected bj Oehsner and 
Dixon*” from the veorld literature there were 85 deaths, oi 75 9 per cent 

The 3 Instances of vena caval thrombosis m the \rmj scries illustrate most 
of the {onsiderations described The follovvmg bistorj istjpieal 

cv«r REioirr 

A white man, 20 jears of age. It'*! observed in the roui’e of routim exnuiiiiRlion 
after induction for a minor illnee* He I ad markirdi} dilated and tortu lui aupi-rficial 'riiii 
of both upper extreniitiea and apilerweh \aricoRiliea of the ebs't and axilla In re|K to 
specific questioning he itated thit he euCTerel from fuHne*« of the fjee and «ivfl|in,r 
benetth the eves wien he naa straining and dmog hcaw work ao well ns when he fir«l 
awoke in the morning at this time the loner eyelids felt full m i piiffv He had hiiiinlf 
noted the leiioua anomaliet on the rhe«l axilla and arms ami he lhi>ui.ht that when the 
Mcalher was warm there wns powible swelling of the hauls aiij huger" He had com 
pleted ba"ic trnining without dilTcuU} tut for the past »itte*ii in ll" hil mtel "one 
shortness of \neaVh when I e was verv aem» 

A phlebograni with diodmsl ili*eIo" 1 m-irket dilataliuii f tie iLine in the chf«l 
axilla and Ufper nrm« Che epider web sarieositie* Iseriel ibni itli were fount to 
extend bilateralh into the axill,ie and artonl the lostenor "honller r.i.iin« an 1 dilaiel 
tortuous veins exteadel downwarl lowarl tie abl men In m. « of ihe m ieralc »«n[ 
tom" and sign* no treatment warn Ivised 

AXnA..VR\ TKROVIROeiS 

Of 40 o.tses of thrombosW of the veins of the upper extremitv (7 1 per cent) 
os (70 per cent) ooeurrcil m *»»“ axillarv veins am! the m ijoriiv oiciirnd on the 
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CUNICAI. PICTORC 

The clinical picture IS eliarted m Figs TandS Sisellm? v.hich was present 
m424 (84 5 per cent) of the 502 enses of intruasciilir clotting obsened at the 
Inav vascular centers nas the roost prorament of the group of earh sjmptoms 
though, it appeited first iti onlj 140 cases (28 per cent) Fain which as among 
the initial sjmptoms m 347 cases mis the first symptom in 174 (34 8 per cent) 
tjanosis which was among the initial symptoms in 82 cases was the first sjunp 
tom in onlj 5 oases Coldness which was among the initial s> mptoms in 74 cases 
wasnot a first sj-mptoin in any case Initinl symptoms were slwavs more marked 
in thromhophlcbitis because of Us inflammatory character and were slow and 
insidious m phlebothrombosis 
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The origin of swelling wlmh is the most pcisistrnt and most disiblm" com 
pieation of intravenous clotting is still a matter of considerable discussion 
ncmalh the odenn of thromi oplilobitis was explained as due to imrcisod 
venous pressure resulting from an olstructm" thrombus This factor probillj 
"(s pliv a I art m its production but not -is luge a part in thrombophld itis as 

m phlrl othromlKisis 

In thtQTO\Ki^\vMvtvs Viwi owlv the Mvn wnW tut also Ibt perivenous tissiiis 
re iniolrcl m He mflaminatorv iroecss The surrounding reiction results in 
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recording of <;crial comiiarUnc rncisnromcnts ami icpcatoil olr>er\atii)Us of the 
puUe rate tempenturc and respiration'* *" "* “* Elcctn)eardio"raph\’ ’* 
” rm^ be \e^^ useful but opinions dlfFei as to the aalue of phlcbograpln 
I 15 511 5« en ae «i so los ni ijj i « | the serial phlebograms made m 110 

crfses o! lntra^^scul^r clotting it the HeWitt Oenenl Hospital ^ oscular Center'"’ 
and concluded that the} were of no \alue so far as carlj detection of phlebo 
thrombosis ivas concerned and also of no \alnc m ulentifiing its location cien 
nhen the occurrence of pulniomr' emliohsni had dipceted attention to its pmsI 
cnce "Nil conclusion was tint alert itcollection of the possible occurrence of the 
condition IS of far more lalue than am lahoratoii method 


The differential diagnosis of pulmonan cmlwlism is fieqiienth possible on 
the basis ot periodic attichs of faintness dtspnea prostration unexplained fescr 
lcucoc\-tosis and sor-etimes jaundice The diagnosis of imssnc pulmonari eni 
holism in iihicli the patient goes into shock and dies luthm a feu minutes sel 
dnm presents difficulties In patients who sunne atelectasis pnciimonn and 
pleuritic effusions are sccondan results nocntgcnologic diagnosis is disap 
pointing except m the cise of widge slnpcil inf irctions ‘ Suspicion of the possi 
hilitv of embolism and const int close oliscrvalion are the Kc% to successful diag 
nosw Qs !•» pointed out in a studs of 9 nonfatal eases of pulmonan embolism 
ol served in \nnt personnel 

Once ptilmonart infarction has directed attention to the existence of intra 
vascular clotting it is urgent that measures l»e taken to prevent its rceurrenoe 
Since Tecurrenee is a real possihilitv /lak*’* for instance pointed out tint 70 
percent of patients who die from piilmonarv eml olism have had previous at 
tacks of puh onarv infarction and flraves ’ in a stndv of 194 lascs found that 
"hilo 140 patients had had onlv a single att ick some had had as manv ns ^ In 
4 instances multiple emboli vveie not diseovonsl until atitopsv 


^ot more than 20 to 2> p<r cent of all pulmonan emboli arc immedntcli 
fatal \econling to 7iak’” at least 60 per cent of the patients Inp from one 
our to scicnl davs In onlv 4'i of 154 fatal eases in flraves * scias did death 
‘^‘^ur Within one hour or less The remaining patients sunned for at leisf one 
* a} and some for longer periods of lime so that active treat nent might have 
8'ailoil ntTakals and Fowler** have also emphasiwl the fact tint in most in 
Stances of emlxiUsm Uveve vs tvvwe for Vvexttoent fiisi slwrvug the epasrclt- 

’ wn for the i ivvention of other attacks vvhieh are inereasingh dangerous as 
ir numlior merenses Approxiimtch on« fifth to one fouitli of these emtnli 
’•re fsfaJ at the onset 


TRI- VTVUNT nrtORF ARRIV U- VT V V \SCl 1 VR CI-STHl 

"treatment of the ^02 patients in this series liefore their arms! it tin \ is n 
ar centers (I ig U) varied frtm bovl rest in 22S eases elevalim m 141 < 2''2 
per Cent) heat <2*^ per epntV svmpathetic ganglion Hock (20 |er cent p»s 
^cnor iibnl ncni. Hock tvphoid penarternl svmpathcetonn and t iii.hl uies 
Is ob^ '‘'n'pathcctomv in 10 Tin ritiomh of nnnv of the i ellmds iitilire*! 
vmiis Pod rest is cmplovod luvause svmptoms ire increased with nctnits 
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Kinphangiti'- ** which results in tum in fliirinous cxiidition into the pen 
' wular spaces The tlmieal tnanifesfafion of accitmul itcd cxiulation is edema 
Ilecenth it Im teen shown clmicallj” •" ns well ns experimentalh*' that 
etlenn in thromhophlcliitis is socomlarj to s<set« arterial or peripheral reflex 
\ isospasn originatui" in the offeeted segment In severL t ises snsospasm results 
m ischrnm ami explains the pilloi of the skin winch Ins long been recognize 1 
as a prominent feature in phlt^nsii alls dolens Loss of piiKation' • in the 
nffected Mood Snpplj also plaxs a part in the ppmluetion of edema winch is in 
creased because of stagnation ami the presence of which itself presents ahsorp 
tion of the collected fluid This hypothesis as will be pointed out later is sup 
ported bj the execllent results o1 tamed m many instances by liunhar sjmpa 
thctic block 

That pain is to be explained In reflex snsosjiasm is supported bs the e' 
eellont icsults frequenth smired 1\ lumbar ssmpatlctie block Csanosis 
is explained In senous stasis due to olistniction with resulting anoxemia 

PufmoHffrv Infarction — Pnlmoniry infarction which was present a? an 
introdiictorx 8^^^ptom m 3-1 cises m tlas scries (6fi per cent) dcsem-s special 
consideration It was the presenting sampler in 41 jrr cent of the ci«es re 
potted by Allen and his co workers* and in 19 per cent of the oases reported Iw 
^ eal and Ilussm >” 

The dancoi-ous character of phlc! otliioml osis is cMdcnt from the faet that 
It IS frequenth unsuspocte«l unhl this potentiaih fatal aeddent occurs Farl' 
detection is diflleult unless the condition is licins eonstant)\ suspected The sig 
mfloance of this problem is cmpbasired when it is noted that statistics show that 
2 ') to '» per cent of deaths are attributable to pninionan embolism '* ” *'* If 
the pulmonic process is not properh diagnosed the patient ni is contuiae to haac 
showers of pulmonan cmboli which are icgmlcd as manifestations of pneu 
iiionia'* *' ”* Or canine disease'* and winch ma\ cacntinne terminate fatalh 
though this is Dot in inentaWc end resnlt rnlnoinry infliction was not fatal 
III any ease m the Arms senes "W lute*** « mmented on the increasing number 
of races in his own experience which he once would base diagnosed as congestiic 
in irt faituie but which he now iceogiiizes os pulmonary emhtilism oiigmating in 
phlchotlirombosis though canine disease of course is a possible complication 
Of 75 cases which lute studieil an I in which canine disease was a possibilil' 

It was actually piesent in 47 eases the renaming 2S eases were true instancts 
of pulmonary embolism originating iii phlebolhroniliosis In his experience at 
the ■Massachusetts General Hospital 70 per rent of the patu nts with pulmonars 
embolism of nonsurgieal origin had sampfomUss clottin'* iiisidiniis in onset anl 
situated in the deep reins 

Thrombosis begins in tlu deep aims of the leg and fiot and nun ] ropagalc 
and ‘'o on to cml>olism 1 cfort il ^i\es rise to markeil elimenl manifestations It 
IS neccssan if it is to be deteefe*! before comi heating embolism occurs tint the 
possibility be 1 orne eonsfanth in mind It should alw ay s 1 e recollected as a 
possible dcselopment after operation though the incidence is small aarnng 
from 0 0“’ to approxim itcly 1 psr cent ” ” Detection is a matter of constant 
watchfulness It imohcs repeated palpation of the extrer itics tl e taking and 
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ttcotding of scTial eOTni>ar'\li\ c racisviwnients vml repcitccl oli^irvations of the 
pulse rate temperature tnd respiration* ** *" *" Electroenr(lio"ripln' ” 
3» 1 • ij« useful 1)Ut opinions differ is to tlie %aluc of plilchogruptn 

I IS 6« 5( eo «« 47 »o 104 IIS 19] I 4 j studi«l tlio soTial pHcliograms imde in 110 
rases of intransculnr clotting it thi DpWitt ( eneral Ilospitul \ ascular Center'"’ 
and eoneludeil that tliej were of no i due so fn is eirlj detection of phlcl o 
thromhosis was concerned and nlso of no lalne in identifiing its location e\eii 
when the occurrence of pulmoniri imlmlisni Ind directed ittiiition to its exist 
cnce 'Mv eonclusion wis tint nlert rnollection of the possihlt occnncnce of tlit 
condition IS of far more \alue thin iin laboriton method 


The differcntnl diagnosis of pulmonars emliolism is frciiucntU posj-iblo ou 
the basis of periodic attacks of faintness dyspnci prostrition unesplamed fcicr 
leurocMfisis and sor-etmies jaundice The diagnosis of missnc pulmonari em 
bohsm m which the patient goes into shock and dies uithm a few minutes sel 
dom presents difficulties In patients who suntic atelectasis pneumonia ind 
pleuritic effusions arc sccondam results Roentgenologic diagnosis is disap 
pointing except m the case of wdlge shaped infarctions ’* Suspicion of the possi 
hihtv of emboUsTu and const int close olisers ition arc the kes to successful diag 
nosis as !*• pointed out in a stud\ of 9 nonfatal cases of pulmomiN cmholism 
ohscriodin \nns personnel 

Once pulmonan infarction has directed nttention to the existence of intri 
Tssetilar clotting it is urgent that measures lie taken to preront its recurrence 
^ince recurrence is a real possilnliti 7iak*” for inslame pointed out that 70 
Ifrcent of patients wlio dn. from pulmonan embolism base had proiioiis al 
treks (if pulronan mf irctiou and flraaes * m a studx of 19A eases found that 
while 140 pitiints had had onU a single attack some had had as mnm as S In 
■1 instances multiple emboli were not diseoxeresl until autopsi 


'^ot more thin 20 to 2 > per cent of all pulmninri emboli are imitiediateh 
fatal \ecording to 7iak*'’ at least GO per rent of the patients li\c from one 
hour to SCI oral da>s In onlx 4'> of l'>4 f ital eases in firaies ’ senes did death 


wiir watlim one hour or less The remaining patients sunned for at lent one 
* nj and some for longer periods of time so that aetixe treatment uUglit haxo 
urailijd DoTakats and Foxvler** Ime also emphasired the fact that m most in 
stances of emlxilism there is time for treatment first during the aetua! episode 
for the proxention of other attacks xxhieli are increism^lx dangerous as 
' ‘■ir nuiul>oT increases Approximatelx oni fifth to one fourth of these emlioli 
»re fatal at the onset 


TRl XTMIVT Hri-ORF XRRIX XI XT X X X'=CI I xr n STIR 

Treatment of the 502 patients m this seru-s licfore their arnxal at the v ism 
inters (1 i)j 0 ) nned from lied rest in 22*? eases elexation iii 141 (2^2 
I^r^cent) heat {2‘' per contl sxmpalhctic ganglion lloek (20 per eent) pns 
'i^rxi hloek txphoid penarttnal «xnil atho tomx aiideaiidd ines 
w h in in The rationale of iinnx of the i ethods iitilire*! 

tions Re,] ,, cmploxed because sxanptoms are inercased mth aotixm 
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hiiipiiaiiRitis "'which tcsnlts in turn in fibrinous cxuHntion into the pen 

\ns<ular spaces TJio climcil manifestation of acciimuhted OTinhtion h edfjm 
I{ecentl\ it Ins been showm <limeall>’‘* ns well as expennientnlh" that 

o<lcina in tliromhopliKhitUi is seeondarj to s«\pie artennl or periphenl reflex 
% isospmt 1 originating m the jffeetwl segment In sev etL cases \ nsospasin results 
m ischemia and explains the pillor of the skin which has long hcen iccosnnzed 
ns a jironiinent fcatuie in phlegmasia alhn dolens Loss of piiKition"* m the 
nffcctcd Wood supplj also plnjs a pnit m the pioilnction of edeiiin which is in 
creased because of stagnation and the presence of which itself presents ahsorj 
lion of the collected fluid This hnpothesis ns will be pomled out later is sup 
ported lij the excellent results obtained m mnnj instances h\ lumliir sjanpa 
thetie Week 

That pain is to he explained W reflix sasospasm is supported b\ the ex 
cellent results frequeutlj Monreil In lumlhir sxnipatlulic Wock C'aaosis 
IS explained hj \enous stasis due to olistruction with resulting anoxemia 

Pulmonar I /n/nrolion — I’nlmomn jnfiixtion which was present as an 
uitroduptorv smptom in Ti eases m this scries (Cfi per cent) dcsenes special 
consideration It was the picsentuig asnijilor m 41 per rent of tic ciscs re- 
potted 1)\ Allen and lus eo workers* and m 10 per cent of the cases reported hj 
Veal and Ilusses *** 

The dangeious clinrneioi of phleliofhroinWis is cm lent from the fiet that 
It IS frcqucntl> unsuspected until this potentislU iMol neiident oeenrs Eads 
detection is difficult unless the condition is being eonstanth suspected The siff 
nificinco of this proWem is emphasized when it is noted that statistics show that 
J " to per cent of deaths art attrihutshle to puhnunan embolism If 

the piiliiionie process is not piofxrh diagnoscxl the pitient max continue to lia\c 
slinwots of pulmonarj emboli which ore regardcxl as in inifestations of pueii 
monia*® *' or caixlnc disease’* and which max txentnalK terminate fntalh 
thouffh this IS not an inevitable end lesiiU Pulmonarj infliction was not fat il 
in nnx case in the Vmn senes commented on the increasing mimher 

of cases ui his owai experienn* which he once would have diagnosed os congestixc 
luiirt failure but which he now lecognues as pulmonarj eml nlism originating in 
phlebothrombosis tlioush eanlmc disease of cour-e is a possible complication 
Of 75 eases whith \\ bite stxwlml aiwl m which caixliae disease was a possihiUtx 
It w IS actually pi'cseiit in 47 cases the renaming 28 cases xierc true instances 
of pubnonarv cmbolian originating in phlcliolhroniliosis In his experience at 
the aiassnihusctts General Hospital 70 per tent of the patients with pulmonarj 
embolusm of nonsurgical oiigin Iiad simptomless clotting uisidioiis in oust! and 
situated in the deep xems 

Thromlosis begins in the deep veins of thi leg and foot an 1 tiuii propagate 
and "O on to embolism Ixfore it {mcs use to niarketl clinical inanifi stations If 
jifcessarx if it is to 1 e delpcted hefoie eomplieating embolism occurs that the 
nssibibtx bo borne const uitlx m mind II should olwaxs le recollected ns a 
*' ible development after ojwration though the mcidenn is small xaning 
TZx 0 02 to approximatclj 1 iwr cent •» ” *" neteelion is n matter of constant 
bf involxcs repented palpation of the extrcnilies the takin-^ mid 
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recording of serial conipirative jnensixrements md repeitecl olisomtioiis of tlie 
pulse rate temperature and respiration*** "• '** Eleetiocirdiognphi * ” 

' ‘ max be \er\ useful but opinions differ ss to the %alue of plileliograj lu 
s«si 60 ts n 60 io< 11} i5» IJ4 j utiidiod the son'll phlcbograins made in 110 
cases of intrmsouhr clotting it the T)e^\ itt fiomral Flosjutnl ^ ascuhr renter'"’ 
and concluded tliat tbe\ ivere of no \ihie so fm 'is enrlj detection of phlelio 
thrombosis w is concerned and nlso of no saluc iii identifiing its loeition even 
xihcii the occurrence of puliiiomn embolism hid diiectcd attention to its exist 
cnee conclusion iris tint alert ncollcclion of the possible occurrence of the 
condition is of far morel aluctlnn 'in\ lalionton method 


The differential diagnosis of pulmonari cmliolism is frcqncnth possible on 
the basis of periodic attacks of faintness djspnca prostration unexpHincdfeier 
nicocitfisis and soretimts jaundice The diagnosis of niassne pnimonan cm 
ism m •nhieh the patient gois into shock and dies within a few inmutes sel 
om presents difficulties In p'ltients who simne atelectasis pneumonia and 
pcuntic effusions arc secondari results Roentgenologic diagnosis is disip 
pointing except m the case of wedge slnpeil inf'irctions * '*nspieion of the possi 
' of eml olism and const int close obscn'ition are the kej to successful diag 
8s I” pointed out m a studs of 0 nonfat'll c'lses of piilmonm embolism 
0 served m Armj personnel 

Once pulmonatj infarction has dirccleil attention to the existence of intri 
scu at clotting u is urgent that measures I c t'lkcn to present its recurrence 
ee rcciirronee is i real pos-sibilits 7iik*'* for instance pointed out tint 70 
Patients wlio du irom pulmonin embolism ln\D Ind prcMous it 
x'hile *"^”*’‘^**”*' 'indOrjxes ’ in '» studs of 194 rises found that 

. I’ ibents hid had onU i smgb attiek some hid hid is min\ is In 

stices multiple emlmli weic not discoK re<l until lutopss 

pulmonirj cmbdi no imniednteli 
honn 7iak*’* at least 60 per cent of the patients Ine from one 

° of 154 fatil ciscs in Onscs senes did deith 

and 0^ The remaining pitionts sunned for it Icist ( no 

aiailcd longer periods of lime so tint actne trcitment might ln\e 

■'tanee^iof <‘nipbisiml the f ict tint mnost m 

•hon fnr IS time for trcitment first during the nctuil episnle 

**’'rni kT of other iltacks which arc iiicicism^h dini’crous n 

Ofc ,r XpproMmUoh one fifth to one fourth of these emboli 


TRFVTMlVT nriORF IKmill \T S S »sci i \r ri NT! R 
Lir M‘ntejr"/T^ P''’"^nts m this senes I efoix tbcir irrn i! i| tlu \ neii 

‘■int) J cf m 22'5 cisos ele\iti n in 141 (Js2 

’'"or tilm/n? ’«'mnthetic giii^lion block (’0 j.r rent' j >s 

to svn.,v7‘ t'phoid pernrtcnil ssmpilheilonn md e md il mis 

}L, 7"’' The ritiomlo of miin of the i . thods ulib/cl 

'XI rest IS empfo%c<l becitiso symptoms arc inereised with n tlut^ 
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and the edema becomes more se%ere Elmation of the limb tnbineos the return 
flow of Wood and thus pre\cnts edema The rest ire attempts to assure ^aso 
dilatation in some form and aie most elTcetne in acute thromboplilebitis because 
of the improvement produced m artcnolir pulsations and the rcsultin" decrease 
in edema The rationale of the objtctuc Ins frcijuentlj been explained bj 
Ochsner and DcI5ake\ ’** The sjinptonis of thrombophlebitis are due to 

rasosp'ism nhich affects ^ enules as well as arterioles and the methods to increase 
vasodilatation arc therefort logical Treatment is directed to the correction of 
this spasm s\hich is not onl> arteriolar but also of the senvile** It Ins licen 
shown” that postopentueh theie is a imriphenl \asoconstnction In 

addition there is retardation of the t imilation •*® Once the thrombophlebitis has 
occurred treatment of \ asosp ism must be started 

SYMriTllFCTOSIS \SD SSMPVTItETIC BLOCK 

In the Armj senes of 502 cases of inirai cnous clotting s' minthctic ganglion 
block had been done m 104 eases (20 8 per cent) before the patients arrived at 
vascolar centers (Fig 9) and it was done at the centers m 60 (1C per cent) 
additional eases (Fig 12) The teclmifiue of stellate and of lumbar sympathetie 
Hock las been described elsewhere 1 now picfer to use a single site tor the 
Ejection the second or third lumbar sMupathetic ganglion The results seem as 
Pood as when three sitci are used and the ptweilure is much lc'>s objectionable 
to the patient 

llesults of sjonpatlietic block \arj leconlmg to Oehsncr and De^akej 
"lo base their remarks on personal experience «onipiclP relief can be expected 
"illiin four dajs or less m 50 per cent of all cases and within five to eight dajs 
'a another 30 pet cent Two thmls of the patients can Ive discharged from the 
“ospital within four to eight dajs after treatment is begun and another 23 per 
^nt within ten to twelve davs A follow up studj of tliiir patients, covering 
tix months to two vears revealctl no recurrence of edema m am instance 

III 58 patients with deep ftmoral phlebitis trvated In sj-mpathctic block at 
^'0 Cciicral Hospital Vascular Center relict of pun wjs accomplished in 21 
Vases and relief of pain and edema in 11 In 19 cases p iin was not relieved In 
' there was marked relief of vasospasm and in 2 nvaiiosis sweating pun 
cd rna w ere rclicv cd I’crnniiciit relief of c<lci n w as si cm ed in 1 case In 
^ psticnt^ H/fft t/e’ep tfirondwphfcbitis ofiservccf nt ffic Dell itt Conenl Hospital 
culnr Center*® nil of whom wen in the chronic st i^e with durations varv 
’>2 fnm two months lo twentv four scars oilema wns an impiesMve and dis 
® m? seijHef Pen patients hail lecn treateil in tlip acute stage bv lumbar 
'joiiiathetic block with drainatie nlict from pain but edema had not bien cf 
w (sl au\ It was grcitlv imrcasil bv dcyKnilcncv and nctivih f.rncnllv 
m"’ svnipithctie block n likclv to be effective in the acute stage of intra 
and” "heu eduiia Ins not vtt le«nic fixul as a result of fibrosis 

p( nswjiiejit hnplntic destnution but is much less effective in the chronic 
''hwii lY'* '*'*^*'^ tffecls art evident In Ifi eases of eliroiiie tlinjinbiij.hlebitis 
V Jnie studied*® iniproviinent m the color of the affected extrcmitv was 
“^ned after lumbar sj-mpithetie block but there was no change in the degree 
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of edema ami discomfort was also unaffected The results in this small senes 
seem to bear out the contention that uhile earh ticatment of vasospasm bv 
sympathetic block frcijuentlj aehicses brilliant results edema mil be perma 
nenth controlled onlj uhen the patient begins and continues to practice eleia 
tion of the part and to use an clastic support 



LIGATIONS 


20 


15 


10 


10 


I 



Lumbar sjTipatliectom} was done in la eases of thrombosis of the deep 
on the iiiduition of pcrsistcjit jam cold lect Mxiatui? and c\aiiosi!. The 
If ^ r'tpi 1 not remarkible though there Mas improiement in tie 


IS to 'lehicce a pirmsncnt s asodilal ition hut it is not iiiun-jna u 
should be done for the risi liials of mtraveiio is clotting onlj if a causalgic t>pe 
of disiomfort exccssnv lupcrhidrosis and marked cyanosis are relieved by 
preliminary testing m ith luml it sympathetic I lock 
TENOIS UCATION 

Tbc \eiious ligations done cn 72 ctscs {124 pei cent) before He [Uiticnti 
armed at the sascular centers (I-ies 9 and 10) and done in one case at a con 
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ter, chieflj represent attempts to pmeot propapsition of quiet \enous thromboses 
and the development of pulmonarj emboli 

Once the diagnosis of phlclmthronibosis or tliromboenibolisi ■ is made, or 
e%en suspected, immediate measures to control it are essential, in the form of 
venous ligation proximal to the thrombosis., anticoagulant tberop\ or both It 
is essential that ligation be done aboxe the site of the thrombosis If the clot is 
definitely limited to the leg it iimj he safe to ligate the superficial femoral \ein 
distal to the piofunda branch, but it there is aiij evidence of iirojngTtion 
I^atioti must be done pioxnnal to it One is impressed bj the trequoiit efforts 
reported to preserve tin feinons profunda, but the atttmjit is not safe* tlu 
site of the thrombosis niav l>e m this verv vein and the patient mav die of cm 
holism i£ It is not tied off '* Prjhholm " has shown that an inJtpendent tliiom 
hosis frcqucntl) originates m the veins of the deep musfles of the thigh and 
enters the common femoral vein bv wav of the piofunda branches 


Homans** advocated ligation of tlie iliac vein litcause for anatomic reasons 
a hettet collateral circulation is availabW If bilaUial Ug.vtion of the femoral 
vein seems necessarj, as mauj .lutboritics bihevt wlan the site of the thrombosis 
cannot defimtelj be determined, be advocnieil ligation of the inferior vena cava 
The first haatiou of the inferior vena cava bv Kochor*’ in and the scioinl 
hv Billroth'* m 18S5 wore iKith done m error The fii-st successful deliberate 
hwtion was reported h> Bottini’* in 1893 In 1937 Krotnslvi"* was able to collect 
■I? cases from tho'literatuit, and Collins, .lones and Nilson'* have shown that 
the procedure is feasible and successful m a large projiortion of eases Since 
then manv reports concerning the advisabihlv of inferior vein caval ligation 
have been described in the literature '*• '** 

fine and Siars" advised ligation of the common femoral vein because of 
the danger of embolism from the profunda vom when it was spared bv ligation 
of the superficial ftmoral win In their opinion the line vein should be e\ 
P ored whenever there is clnueal cvulencf of high thrombosis If divisinn of tlic 
'tuoral >ciu is done below the head of the thiombus thromhoctonn h mces 


sat> * 
cxtremitj 
done • * ST 


” ’** In some clmics, since the site of the thrombosis in the lowir 
IS difTicult to dttcrinine bilateral femoral vein ligation is being 


Buxton and roller” pcpfomiul femoral vein ligation in 2-t jutunts with 
varving m duration I'roiii fwo luonflis to tfiirtj vears tfost of 
desired trcitment l»ecaust of thronn recurrent uleciation about tbi 
e \ vniallcr number suffprixl from swelling psin andeas\ fatigue Supir 
'■I varicrs were ligatixl before ligation of the fen oral vein These oliscivers 
to exclude pitients with nrtenoscleiosis from femoral win li’ition 
silt perform the operation in patients more than 57 vears of agi K< 

s were disappointing when Iisitioii was jMjrfornml in tlio ab'cnct of stasis 
ulcers weie piwnt there was a high incidence of healing 
foll'^ relief of pain, altlmogli some lesions later recurred Om <hnth 

nrfernl disease and thromlmsis One patient required 
if dminage of a residual alidommal altsccxs four niontlis after ligation 

femoral vein Tollowing the second operation, acute arterial embolism of 




TOG ^URQEB^ 

of edema, and discomfort ^\.^s also nnalTcctcd The results in tins small series 
seem to hear out the contention that while earb tieatnent of sasospasni bj 
sjmpatlietic block frcqueutly achicses brilliant results, edema will be perma 
iientlj controlled onlj when the patient bcitias and continues to practice ele\a 
tion of the part and to use an elastic support 


Lumbar sji ipathectonij was dyne m 15 cases of thrombosis of the deep 
on till' iiidK.ition of persistent jiaiu, cold feet, sweating:, and Cianmii " ‘ 
effect on edenu was not remarkable, though tlicre w is improsemcnt m 
patients lomplaints of pain Jn J instance of deep thrombophlebitis with edtnia 
which 1 obscived, sMiipathcctomj produced dnmatic immediate relief from < 
(omfort but had no proloiiccd bemficial effert The ohjcctne of ss-mpalheclon)^ 
!•» to achiesc a permanent sasodilitation, hut it is not indicated routmeli an ' 
should he done for the residuals of intiascnous clollinj; onlj if a eausslgie tvpe 
of discomfort, exccssnc hvperhidrosis ami marked c.ianosis are rcbe^^d ) 
preliminarj testing "ith lumbar sympathetic block 


\r\Ol.S LIGATION 

Tlie venous ligations done in 72 cases (12 4 per cent) before the 
armed at the vascular centers (Figs 9 and 10), and done m one case at a f " 
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t<r chiellj represent attempts to lirCTCntiiropiKition of <1MC1 renom thromlioscs 

and the development of i)ulnioiiar\ emboli * * 

Once the diagno'^is of plilcbothrorabosis or thromboeinl olisr is m uh or 
€\eii suspected immednte incasuies to tontrol it ire essential m the form o 
\cnous ligation proximal to the thrombosis anlieoi^iilant thcrapv or hot i t 
IS essential that ligation be done above the site of tlic thiombosis If the clot is 
definitelj limited to the leg it maj l>e sife to lisatc the superficnl femoral vein 
distal to the profunda hraneh but if there is anv evidence of jirupagation 
hgation must be done pioxiinal to it One is impressed bv the frequent efTorts 
reported to preserve the fmioris profundi but the attempt is not safe* tin 
site of the thrombosis innj be in this verv vcm and the patient nnv die of cm 
holism if It IS not tied oft » f rvkholm * has shown that an nulcptndent tin om 
hosis frequentlj originates in the veins of the deep muscles of the thigh ind 
enters the common femoral vein bv vvav of the profundi brinebes 

Homans * advocated ligition of the line vein liceiUi for amtomic reasons 
a better eollatenl circulation is aviilahlc If bilatcial ligntion of the femoral 
'em seinis neccssarj as manv luthoiitiis believe whin the site of the thronhosis 
cannot definitelj be detemnned be advocaleil ligition of the inferior vena eiva 
The first ligition of the inferior vena civa bv Koeher** in 18^3 and the s cond 
hv Billroth’* in 18S3 were both done in error The first successful dclihento 
h atmn was reported bj Botliiu** in 1893 In 1037 Krotoski** wis ible to collect 
IS cases from thoMiteratun and Collins lones and Nilson * liavo shnwTi that 
the procedure is fcisiblc itid successful in i hrge proportion of cases Since 
then manv reports concerning the idvisabihtv of infciior veni civil ligition 
haveboen described in the literature ’** '** 

fine and ''Cirs*' idviscd ligation of the common femoral vein honusi of 
the danger of embolism from the profunda vein when it wis spirid Iiv ligition 
of the superficial femoral vim In tluir o) inion the ihac vein should be ox 
plored whenever there is clinical evidence «»! high tlironihosis If division of the 
f moral vein is done hilovv thi head of the thiombus thrombcetoiiiv is nms 
sarj * >o» »«« jjj climes since the site of the throml osis m the low 1 1 

extremitv is difficult to determine biliteril temoral vein litation is lunig 
lone 1 > 10 * 


Buxton ind toller” j erformeil femoral vein ligation in 24 patiints with 
hep phlebitis varving m diintion from two months to thirtv veirs Most ot 
t' c patients desired tre itmeiit liecause of chronn reeurrent ulceration about tin 
ankle \ smaller number suffereil from swilling pain and eas\ fttigue Siipii 
f lal varuts were ligated Iwfore ligition of tin ferorvl vein These obsorvirs 
“ttcTiii ted to exclude patients with irtcmsilerosis from frnioi il vun h"ation 
‘'"I did not perform the opcritnn in patients more thin >> veirs of i^e R< 
wilts were disappointing when ]i»ilioii w is |eifonne*l in the ahsinci of stasis 
ulceration but when ulcers wire present there wis n lugh ineileiiee of healing 
Js Well as marked relief of pam although some lesions later ncurred One d atl 
ollovved complicating arternl ili ease and lhromlio.sis One patient require*! 
mcision and drainage of a residuil aUlsmiml al seess four months after lig iii n 
the femoral vein Following the second operation acute arterial eml>oIism of 



SUSCQEl 



Lumbar snt ipatlieetonij was done in 15 tascs«»t ihrimiboiis of the deep miih 
on the indieation of persistent pain told tect swiatiiis and ctanosii The 
effect on edonn was not reniarXaWe thoiiffh then was iinpn>\emtDl in the 
-1- nf >,i.n In 1 instanee of deep throinbophlebitis ivitli cd< nia 


ot discomfort esn-ssne . led bj 

preliminarj tc-ting with lumbar sjmpathctie block 

\EN01TS U6ATIOS 

The tenons Jipitions done in 72 costs (124 j.ci cent) before tlie pniunts 
armed at the \aseuUr centers (Fies 9 and 10) and done in one case at a cen 
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ttr chipflj represent attempts to pre\ent propiJ?ation of quiet \enous tliroiiiboM s 
and the duelopment of pulniomrx emboli *'* 

Once the diagnosis of phlebothrombosis or throinboinibuhsi is ninU oi 
«'en suspected immednte mcisuies to control it are cssentnl in the form of 
venous ligation proxinnl to the thiomliosis anticoa^uHnt tlieraps or both It 
IS essential that ligation be done aiio^e the site of the thrombosis If the clot is 
definitely limited to the leg it may lie safe to ligate the superficial fenionl s eiii 
distal to the profundi bnnch but if there is an\ esidcnie of piopagitini 
'"ation must be done proximal to it Om. is impressed b\ the ftiquent pftoits 
^‘‘ported to preserve the finions piofiimln but the attempt is not sitt tla 
*te of the thrombosLs mav he m tins \en vein and the p itieiit in iv die of oin 
>0 ism if It 13 jiQt tied off ” I rvhholm ® lins shown tU it in in lej indent tin in 
''>sis frequentlj originates m the veins of the deep niuscks of the thigh nul 
enters the common femoral vein bv \vn\ of tbc profunda brsnehes 

Ifomans ' advoonted hgatiou of the dne viui beenuse foi anatomic rtasons 
a t-etter collateral circulation is available If bihtcial li gation of tiie femoral 
ein Seems neccssarj as manv autlionties bchcvi vvhcii tho site of the thronbosis 
nno definitely be determined bo advocated lication of the mfenor vena « ua 
fv inferior vena e iv i by Kciher** in 1RS3 and the vttond 

l^ai ' *^*’*^* successful deliberate 

4s "p” '' Bottlin’* m 1803 In 1037 Krotoski‘* was able to collect 

Ihen** thcMiterature and Collins loiies and Nelson • have shown that 
ffen feasilile aud successful m a lirjre proportion of cases Since 

ho.. concerning the advisalilitv of uifvnor vena eaval Ii-ition 
c^been described m the httrauire ' • ’** 

ihc ila'n ligation of the common fomonl vtm because of 
of the ^cnibolwii fum the profunda vein when it was spaicd b\ ligiti n 
P'ored femoral vein In then opmi n the line vein shoull bo e\ 

femoral" clinical evidence of high thrombosi'. If divisn n of the 

van*' below the head of ihe thiumbus throml>cc 1 omv is neccs 

*^'tcmit *iomc clinics siiic^ the site of the tliroinl osis m the lower 

lone*’ n T« determine bilatenl femoral \ eui ligatK n is being 


' thl b'oller” performed femoral vein hgition m 24 pan nts will 

lalJom' (J ^^'’tttion from two months to thirtv \eaps Alost i f 

ankle treatment bee inse of chronic recurrent uleentiun iiixmt the 

** lal \ ii- ”'*”'^‘’r suffered from swelling |nm ami eusv fiti^iu Siipu 


“'teimfo,! h~at^‘l before ligation of the for oral vein Tiicst ob-entrs 

did n t "ith arteiicsihrosis from fmioinl vnn Imtion 

'ills We ^ I’'^'‘*onn the operation in patients more than i » soars of a<Tc ]{ 
^’'^ratinn ^ I’^rfonned in the abs.nc of stasis 

^ present there was a hmli mndenoe of healing 

^'Wd coinnl,' "Bhmrnh some lesions later rsciirrtd Oned.ath 

nnd < r-. arterial disease and thrombosis One patient required 
the femoral residual aldominal alscess four months nfier ligation 

fin Following the second oi»eration acute arterial embolism of 
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o£ edema, and discomfort ^\as also unaffected The results in this small scries 
seem to bear out the contention tliat while carh tioatment of tasospasm b> 
ssmpatbetic block frequently achieves bnlhant re-sults, edema vnll be perma 
iientfj controlled only when the patient b^ins and continues to practice eleva- 
tion of the part and to use an elastic snppott 


56 m 



Lumbsr '.jmpalhcetonij was done in 15 cases of thrombosis of the deep \cims 
on the indiialion of pcpsisicnf pam, cold Iccf s««atm? and ejanosis The 
effect on edema was not rcmarhnble, though there was improvement in the 
niiients coniplsinls of pun In 1 instance ol deep llirombophlclnlis with edenn 

' ■ ' ' 'rom dis 

heetoinj- 
\ anti It 

should be clone for the resntuus ol mtrivinous tiuiini. uim u ^ rUC tjpe 
of discomfort, esccssivc hvpcrludrosis and marked evonosis ary rcliercd hj 
preliminary testing with lumliar sympathetic block 

V1.NOLS UOATIOS 

The venous ligalions dent m 7i ea«^s (ItS-t per cent) before the patients 
ed at the vascular centers (Fi,^ 9 and lOi and done m one case at a cen 
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ite popliteal arten developed md aroputntion of the leg m is nccessirj One 
patient had more edemn follo\\ mg femoral Ij gallon than before The collateral 
circulation leeame prominent and edema eontmued to ijietcasc until ligation of 
the vena ea\a was earned out after which improvement was observed 

The details just presented suggest that treatment of deep phlebitis b\ liga 
tion of the femoral lein IS not cntireh satisfactory OcrtainU the method has not 
obtained general aeceptance The ojicraHon seems to ha%< I’cen performed first 
br Kraussold” for psemn following infection of an amputation wound In the 
r'ajorifi of reported eases since (hat time the indications were acute processes 
such as suppuntne thiombophlclntis direct trauma to the vein and pblcbo 
thronbosis ITomans felt it reasonable to assume that an old sclerosed canalized 
bmoral or external iliac sein is heller duided Buxton and his co workers* 
explain the rationale on the basis tint in ihromliophlebitis there is destruction of 
the function of the valve As a result when the patient stands erect blood 
pours down a valveless vein and reluming blood must take in part collateral 
ralved pathwavs whicli when the phlebitic process is extensive mav themselves 
m part incompetent The' endeavored to rcctifv the clestro>ed valvular 
*5 stem in the femoral vein bv ligation of a portion of the femoroiliac system 
fhe plan does not seem cntireU rational since division of the vein removes the 
remaining channel while ligation and division of the vancosc veins remove the 
®nl) remaining pathwavs The persistent or increased swelling of the leg and 
thigh after operation vvhieh tlic writers mention as a complication which lias 
Produced considerable eoneem would seem almost inevitable under the circnni 
Stances This point was also emphasizevl b> Pennis«‘ who reported a ease of 
femoral rem Imation for thrombophlebitis followed bv pulmonarv infarction and 
thrombosis m the opposite extrcmitv Dennis urged care in femoral vein Ima 
tion in respect to destruction of the collateral veins left I feel strongh that 
when femoral vein ligation is done the collateral veins should be prescnci) ns 
thev cm be with the exercise of a little care 

^ortllvvav and Buxton rcportcvl 10 instances of ligation of the inferior 
'env cava 3 for multiple recent pulmomix emlioli (in 1 instance associated with 
dironiealiv recurrent edema and ulceration of the leg) 4 for chrome edema and 
iilreration 2 for pam and edema and 1 for epigastric pam associated with 
phlclxithromboMs Transection was done in 1 ease In the others the techmoue 
<|on«isto<l of retroperitoneal expo urc and ligation in eonlinuitj Compression 
an lT'cs wore used after operation and odenn of the extremities was thus con 
trollctl after ambulation was begun These writers were of the opinion that nor 
’’’al venous pressure cannot be expected in less linn twelve months after 
®I*crat)on 


borthwav and Orccriwav'*' dcmonsfratcil on uncinlialnied ca lavers the vas 
c i ar alterations which follow this procedure Thw ligated the superior vrni 
^3ia at Its entrance into the heart and removed the uifi nor vein < ava fnm tJic 
^gion of the renal vein suj enorlv The wboli svsteni was then irrigate<l 


^caiis of a <>anf Ilia insottcil into the for «nl vein vii the '•aj hcnoiis vein iii 
'■r to nniovc as much clottid ti!<MnI as possible The infm ir vena cava w is 
rampet] just above the bifurcation and jiist liclow the renal veins irrigation 
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Deep venous ligntion was done in 72 (li4 per ccnt^ of the oOJ ca^-os of 
intravascular eloltiog whicli imke np the Atmi senes It is noteworthv that in 
21 instances of pulmonarj cinlxilism oI>sei\e<l at the "Mino (Teneral Hospital 
Ii'^tion had been done m onlj 5 cases, the remaining 16 ]ntients recoiered com 
pfeteh Without specific therapj Twelve patients of the 27 at the DtWitt (itn 
eral Ifospital m whom venous ligation wus done hid piilmnnaiv infarction piioi 
to tile operation hut none developed it afterw ird wincli suggests th it adccin ili 
venous ligation IS usualK sufficient to picvint piilinonarv infliction Mtlmugli 
mam olKcners feel that ligation of the common feinonl vein oi ligation at a 
Mier level is the method of choice m phlcbothrot hosis of tiie lower LXtumitv 
the majuntj of ligations m the Aimv stnes weic done m the sajihenoits and tlii 
vuperficial frmonl veins No ligations of the vini csva were reported 


VNTICOVGLI VNT TUtRVPT 

\nlimgulant therapv, m the f<um of dicoumnrm heparin, or hoth v\,is 
m 17 esses in this series (34 per cent) witli no luitovi nd losults Theo 
* ’p-iU}, this prophvlactic meisure seems indicated in patients in vcliom tlicie is 
irombosing tendonev I'ractioallv the idcntihcation ol such piticiits is ditti 
l, though there has been icncwed inteiist in the problciii simc tin edvent ol 

antipoagulants 

m lilcsding and clotting time's liv the Lee and Wliitc 

sL ••'tses of intravasciil ir clotting I lound no elnngcs in tlu icuto 

lee I’rothrombin time dctennin itions also showed no v an uions fror nyi iiul 
diluted phsma seem to detect a tendonev toward incu iscsl 
ing” The latter tncthod howcvei requiics a skiUeil 1 ihontorv tcehiiniue 
' imsiiou of the crjthroevtio sedimentation rate has been used as an mdi \ ») 
''*j' OcTahats” found the rtsiionsc to hepiriii of pniients with e\cissi\i 
. '''•'htv of the blood to be strikingU diiiunishpel and rc< nmmuuUd tlie iisi 

_ ic decreased heparin tolerance as a diagimstie test llowtvci in n studv ot 
1 )*')? clotting 1” was nnahlc toccmfimi tins and conehided that 

'C or diagnostic aid was supplied l»v the entlirocvtie sedimentatiou nte than 
' heparin tolerance test 

l)cTikals« stated tint clotting futors hive been known to exist in the imst 
Mi } V of miv kind of inirivascuhr clotting JJi 

to ''’duico tint drugs like I'rostigmme* or sulfur comjiounds” sc«iud 
clotting factors Wluu there wus an almornnl re 
ImchL. ” r, corrected Iw hcpirm dicuni irol sulfur conipmin.ls. or 
- nine in these eases he uses antic o-iguinnt thcraj>\ 

Knls'!)'"'”"'' ‘’bsorvers hsve advised e-iution in the use of atitKom, 

llio considerable o\ icb nre of their viliie* » *» ’ ‘ ** *'« nn.l ulT^n 

thcirs-ifctv Dnuminit is fuored for it is less cx 

,1. , ‘hmmlxisi^ or oml« l.s,,, i.m j p, 

the hemioplaste group developed heniatomis m the wound 
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^\ns asain carried out to cleanse the collateral system Finallj, a thin suspension 
of red lead was forced into the sjstcm nndcr pressure for one minute after 
winch the cannula was removed and the saphenous vein was ligated I’oentgcno 
logic studies and dissection of the injected venous channels showed that the col 
lateral vessels wore amplj able to takeover the functions of the ligated vena cava, 
which readilv filled above the obstruction 

If the thiombosis is m the pelvic veins, Collins and his associates’* were of 
the opinion that the uterine and ovarian veins should be ligated as well as the 
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Veal and lliissev,’” who observed *1 deaths Inini ni.issnc [lulmnnirv cm 
boltsm m cases of acute iliofemoral thronbophlcbitis in whioli i nuc clot was 
engrafted on tie oW tkeoitmum thtf there cv rlinpei enihtth'sm m 

all cases of ven<ius thrombosis for as long as four inontlis ittirw ird TIuir 
nrefercnce is to perform venous ligation distal to the sapheiiniis vein In •<> 
cases thev ligated one femoral vein, in 6 eases Imth, in 6 rises tin tvu nial iliat. 
• 6 cases the infcrioi \cna «ava, and in 29 the common line Desim. their best 

ts there were 9 uistanri's of rmliolisin after ligation in tin 4'« eases m whifh 
I ^Lr, ins performed before emlmlism was evident hut tin re was no furth.i 
oSmdc of'pulmonarj enbohsra in the 30 eases vshmi, luratmn was done after 
at least one episode of this kind 
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tnmawl does not become effeetire for this length of time At the end of this 
penod it was discontmwcd Bauer’* " used heparin m the treatment of throm 
bosis and Pnestly and Barker’** used it in the treatment of 63 patients a\ho 
dcYcloped thrombosis and embolism after operation and concluded that its proper 
use m patients m aibom pulmonars cmholism is not promptl\ fatal should pre 
rent about one third of the deaths which now occur from this condition Otlicr 
favorable reports were made bv Wassennan and Stats and In Pfeiffer and 
Sam'” "Murraj and his associates**”** who lia\e considerable clinical expen 
ence with heparin reported a striking decrease in the incidence of postoperative 
embolism and in deaths from it following the use of this agent at the Toronto 
General Hospital where ongmallj over 10 per cent of all deaths were due to 
tbis Complication and where piilmonarj emlmli were found in 20 per cent of all 
post taortem examinations 

Bancroft* expressed the ojuniou that the use of anticoagulants alone is not 
sufFcient to protect patients against embolism lie reported 12 patients 
treated by heparin and thrombectomy in 3 of whom simultaneous thrombec 
omies were performed on both iliae \ems There were 2 deaths in the scries 
tom thrombosis and 1 from postoperative renal insiifficiencj and 1 patient 
8ter developed an embolism It is well to emphasize that these drugs are 
wore effective if used together ’♦* *** 


EDEMA 

The presence of edema in 3*0 of the 502 cases of intravascular clotting oh 
^r\ed at the Army vascnlar centers is indicative of the importance of this com 
** highlv significant furthermore that it followed all typos of 
' lal therapy including svmpaihctic block sympathectomy anticoagulant 
erapi and venous ligation and that it occurred regardless of whether the 
ginal condition was plilebothrombosis or thromliopblcbitis 

agreed as already pointed out that m acute thrombophlebitis 
^ e measure to induce v asodilatation is nccessarv and that if the pain is severe 
bloofc^^* ^1 proaeh such as is accomplished bv regional svmpathctie ganglion 
ip^ is cfTective If phlcbolJirombosis is present anticoagulant tberapv or 
^^ous igxtion alone or m combination should l»c emplovod for the condition 
' Rive rise to an embolism whiih mav be fital \ntieoagiilant thenpv vnll 
dbHenl circulation wliollv or in | irt and will prevent a marked 
*Gema liter 1 ut the important consideration is the prevmtion of 
^ avion of the thrombus Llcvationot the cxtrcmitv and the use of snjiporting 
in ’’henever the extrcmitv is dependent will also have a favorable effect 
ai the prevention of edema 


mav clotting is fir reaching in its complications and sequelae It 

500 e,Jl V" Persistent disatibng edema or cvrn death \ compiled senes of 
OnlvlOn^T" sa’wular centers in the Vrmv has »wn reviewed 

(I ir ia\ Pr*''v«to,I no sequelae and 37 3 per rent were parinlh d.sal led 

) The greatest on’cnder was swelling Chrome Ivniphedenia is a 
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Barker and his associate’* ga\e dicumarol to 1000 surgical patients in 
the imnednte postoperative period In puicnts with a history of thrombo 
phlebitis or pulmonais emholism following previous surgery and in eases in 
uhicii abdominal hjstercctomj or certain other operations were performed the 
drug i\as begun approxiaiafelj tnenty four hours after operation Thei at 
tempted to keep the prothrombin tunc between thirtj fitc and sixtj seconds 
(against a normal of nineteen to twenty two seconds) during tho period m which 
intraicseulTr thrombosis might flcsclop In tie fiist 374 cases which these ob 
servers reported pulmonary infarction desetoped in 1 case m which the pro- 
thrombin tunc was twenty six seconds and thrombophlebitis in l case m which 
the protliroinbm time was thirty fi\e seconds and in 1 m which it was forti fi\e 
seconds "Moderate or se\erc bleeding wulh 2 exceptions, oeiurrpd only when the 
prothrombin time wag aho\e sixty seconds 

That antieoigulmt tlieiapy is not free from risk is esident in a number of 
reports in the literature Iians** who used dicuniatol licpann or l>oth in 56 
cases of ^^tlx^ascula^ clotting reported hemorrhagic phenomena in S cases and 
i deaths from Weeding, and SUetm and Ledcrer*” reported a death from un 
controllable hemorrhage after dicumarol therapy 

■\ahr*'« m an effort to cialuate dicumarol treated 67 cases of thrombo 
phlebitis by a uniform method Bis senes was dividul as follows 

Pleren cases o£ superficial phlehiiis Wet bone acid dressings were applied 
locally Pam was controlled hy tl e ddmmistration of papavermc as neccs«ar\ 
The total aaerage dose of diciimatol was 1 000 mg During a followup period 
ranging from sis to ten months there had been no recurrences 

Twenty sewen cases of deep phlebitis The excrcniitj was elevatel and on 
icecap was applied at the point of maximum tenderness ^\ hen the patient was 
allowed out of bed an clastic support was applied Diiumarol was used in all 
cases There were no instances of pulraonarj- embolism m the group 

\ine cases of superficial and «lrep thrombophlebitis Treatment consisted of 
elevation of the extremity wet dressings papaienne and dicumarol 

Ten cases of pulmonary ciulolism m 8 of which the condition was post 
operatise In 3 coses there were 2 episodes Treatment consisted of sedation 
and dicumarol fso further episodes occurrcil 

III the whole group mtra'ascular clotting derelopcd after operation in 3( 
cases and cither before or after delivery m 22 In the remaining cases tie 
ctiologs wag unknoivn \abr felt that m respect to length of tieatment lack o! 
complications nlscnce of embob nnd wide margin of safety dicumarol was a 
servsatisfacfors UnCnt in the majiageiaent of intravascular dotting 

Ochsner among others ’* “ has fonphnstzed that the pruicipnl me of 
’ ' once throffil osis has occurred this 

self and nereh serves to prevint 
teen reported Hcieh and his as 
soewtes*" dicumarol sueet-ssiuiiv jii uie treatment of 33 venous thromboses 
a d 9 pulmonary embolisms which oceurird in 2 D91 surgical and obstetrical eases 
Ilcpano was emploved for the first twentvfoui to forty -eight hours since di 
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serious problem and is not to bi reganled IiKbtly I believe tlint a iroier 
cssUintion of different ts-pes of treatment will relegate them to their proper 
spheres regardless of the enthusiasm of their proponents It must be agreed 
that once acute thromhophlehilw ensues some form of sasodilatation is neecssan 
This will not ahi ij-s preaent the residuals of edema in a significant nunber of 
eases If the condition is one of phlebothromhosis adequate therapj to preient 
embolism and propagation of the thrombosis arc imperative Even tbongh the 
patient s life Ins been spared, the consequences of the venous obstnietion are 
seiious I am finniv convinced that the major ingredient of anj form of therap) 


NUM8ER NUMBER 



* ' EWBOU'SM 

Fie IS 

IS the prevention of further throraliosis Hocking an mereising number of cni 
laterals Obvaouslj the end result r^anling the edema will depind on the 
number of collaterals tint ar» spared The otiU means of prp\ention of prop 
apation of the thrombus ls !>> anticoagulant Uierapv and I ni eonvuiccd that 
this should be started ns soon as intravenous thromhus li evident rcgnr(ffcv> if 
other modes of thcrapv are chosen This is not us applicibU to mute tlirom 
honhlebitiv “'S d is to phlelHithromlnMs The golden pen mI of inatincnt of 
' , j<. immediate This eon be aided further hv elevation nt anv time 

even the slmbtesl suggestion of wlema and the use nf siippoitivc 1 md 
'c'ronl time the Mdependent 
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(ficat trauma nitt re-'ulfant arterial injury tw^asiosally jiroJaces arteriorenou' 
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arterjorenous aoeuryoa* iblkin pre*cote<J air pcrconul eaecs of aoeurjrm follompp cur- 
peal proeeilures (1) Aneurysm of nglit Imrhial orterj fullowisg venepuncture (^) 
arteriovenous lietula of uterine Te««»U one tear following litsterMtomi for fibroids, (IJ nr 
tenovenoos shunt of facial Te««cle eglwequent to local tine.tliesiii for tooth extraction, (tl 
aiieuryvm of external iliae artet) <loe to trauma of ingumil licraiopla«t\ , (S) arteriorenoui 
aneurysm of left radial reaeele at antecuhital space following iiicmuii anl drainage of eh 
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duct Bleeding was so bri-k from on opcnine in the liver tint control wav difiicult it w»* 
however, accoinpli«hed hj packing tbe o/>eo»»g wjtli rouvrlc an I suturing 1 nfortunateli, the 
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to decrea.«« to approximatclv one half »fv orieioal size The sac wuv rufivcquintlv eiic»*cl 
with cuffs of fa«cia lata an 1 Ibe aorta ligated proximalli with un biliral iBj-e Penth en-ur 1 
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that the umbilkal tape had erodeil into the dunlenuni with reiultnnt Heeding 
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■nation rexealed n puljHting rnn « with n eontinunm thrill oier th. left popliteal space, t « 
l,>fi .liae arieTv wws {o«iformly dilite.1 nn.] prevented as s pulvaling n.a« with a sy*lo’‘ 
bruit Treatment con,,. tel of lUftion »nl e* ,„on of the lojliteal arterioxenouv shuH 
o rLnthv 1 Iter there 1 ad Hen a rr„rev„on of tl e .l»e aneur, -m to epproximutel, one t1 ird 
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Te«lo«tcronp I a« pro el nlue n eleteicne 

J was. n ill con crnel h xt 1 ng cel n alro t ng on cr a s jn tie treat 

Tjbosj »' ' J err attempt to eilrage « a jn fun t on mu t n i |e Curtis 

0 ““ 1 en Ion etr 0 n "’I j er cent of 1 s fr rate p t entl wl o 1 1 1 » p 1 lapn ot 

Holnies eu„ge le>l ob cr at n I ei» a d agnos s of endon etc » i« tna le 

1 ^ a. oc alel g mpt ms 11 abite eiontioecu Ir If eurgerv l» ci es npee ir 

'p Tt''i " " ‘’trnt on of eon c ornr in t ue r II freq eatly U tl n pr x-edure of 

* * P'1 Ik ” II •** I litc nl oojhor "ct n i« orw tl m the d ei e John Burch 

j o 1 1 n t eu 1 a I n c d wase ns co nmonl UI e el Ot 

lo ** 1“ ” ^1 ful n mtwt n tin e Tleleieeelrae e-Mya roll 

^ 't n 11 potent nl Ilur h <> teni 1 till open ag f enl npiril er ts s all 

^ ■’Pr TtT "'7 " Roger Doughty r« e to eoppo i furti r th concerrat re 
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TU „ j Aenu Paoereautls \Slth Beport of Cases. Mima Cage New o leans — 

I luj « tu ' “ ** I'm mt t 1 » reflux of I le nio tie pin reit c lu t Tl 

“ to cal ul 0 oolr 4 per cent of cmei epa m « nu h mo p | keU to l-e the cause 



Review of Recent Meetings 


FIFTY-NINTH ANNL'AL Si:s«;iON OF THE SOL'THERN SURflICM- 
ASSOCIATION 


Holi \« 00D Bf_vcii, Fla 
J H^r\f\ Joiin'sTov, Jr, aid , Jacr^on, Minsj 


Aneurysia roUowing Surgical Procedures, D C Elkin. Emory Unner«ity, On.— ''nr 
gicsl trauma ivitli resultant arterial injury ocea^ionatly produces arterioreoous fistula" 
‘!ucU pnstoperatire fhunta are not infrequenllj found m nmputatioii stumps or followia!! 
hysterectomy, tliyroideetomy, or thoracentesis, yet maj follow anj operation Mata hgaticn 
of tissue cnntsiumg multiple v««el9 should bo aroidet bicau«e tt may be proluclne "f 
arterioreaous aneurysms Elkin pre«cnie>l »ix per-oonl cn*es of aneurrim folloemg “tt 
peal pr«edure« ( 1 ) Vncurjsin of right brachial artcrj follooing TSnepuntlure, (.’) 
arteriorenoua fi'tuh of uterine ves«tl« one jear following bjsterectonn for fibroil*. (3) *t- 
tenoveaoua shunt of facial ve'^els subsequent to local an«">f1iMia for tooth eiitrartion, 
nneurjsm of external ihac artery due to trauma of mcuionl hernioplastv, (5) nrterieiroii' 
aneurjsm of left radial Te«e1s at antecubilal spnee fotinuing inii*ion anl dmiaafK of *i> 
•cess, and (Oj renal Te<‘et artenorenoii* eoinmuoication sub«equent to neplireeluinj Bsmsy 
Brooks reported three niiciirjsma following mrpcal trauma t»vo of tie femoral artcr* 
following herniopla'ty, and one following amputation J M T PUiDey. J*, eited * peraniial 
eaeo m which the patient died of shock ood coll«p*e on the twelfth pn-toperatire d®^ 
lowing cholecT*tectomy for acute cholecystitis AutopM disclnsed ma-sire retropentorM 
liemorrliage lue to rupture of a trnnniatic aneurysm of tie nitht rinal artery Tl i* "«* h" 
que'tioaablv dne to the fone of w Ilcacer retractor tmomaliiing the Te*«el again't the huH’ 
of a lumbar lertebra Kinoev warnel agaia«t the o»e of such sharp edgeil reitarto''^ 
Deryl Hart toll of a patient who had profuse gastrointe>tinal lictnorrhaRes following s 
cholecystectomy in which deep sutures were tahen in the liier bed to control blscilitig Opsr* 
tion revealed profuse blecling from a false areurj'm which had rupture>! into tlie roinnio 
duet Bleeding was «o brisk from an opening in the liier that control was difh ult, d 
howcier, accomplished bs packing the opening with muscle uni suturing Unfortuuatelv t 
patient left the I ospital apimst adrire and dieil nt home of massiie intrajicntonenl 
rhage J. E J Sing eitel a most interesting case deputing the dangir of ligation o' ' ^ 
«els with large suture suih as ninbilical tape This patient pre-enteil a large nrlcrios'Icro ^ 
aneurysm of the aMominsl aorta Bilateral lomlnir sinipathectuniy tause.1 the 
to deirea=e to approximsfily one half its ori(,iDSl size Tie sue was sulisccjucntli 
with cutfs of fascia lata and the aorta ligated proximslly with umbilKBl tape Hesll 
at a later date from massive ga-truintcstinal hemorrhage I’ust mortem cxamionlion • 
that the umbilical tape had eroded into the dnmlenura with resultant bleeding 


Arterial Aneurysm of the Left Common Hlac Artery Secondary t 


Fistula of Left Popliteal Vessels, J M Donald. Birniingl am—, 
old be^ro man who had been shot throngh the Uft knee forty three years pi 
fjirge varicosities of tlie left lower extiemite hs I beei 
ination revealed a pulsating mass with a continu us 
left iliac arterv was fusifortnly dilated ai 1 presente 
bruit Treatment consisted of Iigntioa and excision of the popliteal 
tMX months later there had licen a regre-ion of the iliac aniuri-m to appro- 
its original 




een present for thirty eight lenrs. Era 
IS thrill our the left popliteal 


ing the literature Ihmal 1 
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«hirh sn aneurysm of fhe jiroximol nrtorj was a>-*o<*ntel with nn irtPrioicnous i In i!i» 
tu'^ion Barn«7 Brooks jointeil out the nneerlaintt of Uiagng-ioc a proximal nnour\»ni 
10 lu'h ra e« as tliere is alaava tortuo its and dilatation of the arien in arlerioiennus «Iiunts 
Surgical Aspects In the Treatment of Aneurysms of the Aorta, Arthur 11 Blakemore 
Tork — \n analT«i« of sirtv three ta^es of anennsm of the aorta >\1 irh I ad hei n t reate ! 
•orjicallT nos jri\eii. There were twelve ho«|ital ileatls in thin sene- or n m irtalitv of 
19 per rent ‘vventeen or 2“ per cent are now living;, fifteen of tlie e eerentem are ear 
rrnj: oa normal activities Treatment eonsisted of <urftieaj e’cpi «ure of tlie aneurv-m 
sath ‘eonlrollej” stimulition of llool clottinj; Iv an eleetrotliermic nictho<l utilirm^’ n 
1'’ '•in. segment of wire introduced into the aneurjsm for ten seeond« lolloHing prolnetion 
"f ih« clot impure politt ene film was w rappel ahout the sae to produee i hemieal inflammation 
«1 fibrcMs k laver of jure, nonirntatinp polathene was used to merlav the first laser < f 
[S' rt ene an I limit tlie ehenicnl inflammation Itlakeraore founl the eleifrothermic metli il 
'oapilation »ucces«fu] if the dian eter of Ihe orifiee of the aneurrsm wa« not greiter tl an 
" diameter of the rae Tl e meth il 1 as been sufli until slnnJardired «o tl at there js little 
" ^'fUcultv, most of tl e h< «i ital deaths were due to the severitv of tl e di«ea«e an 1 
bllj'" '*'* trtjtment j er s<. This nielh<d al oull le n ore eMen«iieli stiiliej ns it 

11* * aroiling death from rupture of aneurjsm* and affnrl< drinialir reluf of 

tuml'^'^ ^^Ifthilitation in some <avs E T Parker <ited a personal ea«e in winch a nij 
Orel j"*'*”***^ aorta was treatel ly proximal libation Tl e i itient «ur 

*iili ti”^^ without eudence of unnan «uppre «iod hut diel of »ul sequent rupture 

t*nf» Owlngs ha* treated «even patients 1»v ihe Hlakemore metho I 

nifftJi*? ^ ® Whipple jfroised Blakemore fur his untiring effort* 

'^tomlatiagaheretoftrehopelessU progressive di4a.e 

'1 rec^^r!?****!***^ ^ Bo'too —The lacrea e I incidenee of eu lometiio«is seen « 

'* ’rarl ihs ^ *** *'***' '“frequent ohildl eating Tl e di«ca e is much less frequent I v >een 
“fflafe nis*^ P^'^te case* Meigs eondemael the fact that our economic ovsteni is favor 

* * >■' CTO deferreil pregnaaej Fn 1 >Dietrio*is is nio*t commonlv encouitertsl in 

i" importance of acquired dvsmenorrl ea ns \ dngtiosti 

'• iroportant f r in 32 per cent the pain »a« not dvsinennrrhrie Infertilitv 

* "■‘steJ With* *i* ‘hfferentnl diagnosis of pilvic coalitions 1 ecause it is ho frequeiith 

*’'M of fb "r- '^'^^Iriosij Meigs was empi atie in con lemning oophoreciomv as tl e treif 
""llints castration will muse regression an I disippi iraiice of enlonietrial 

•lusav n -.1 ^ ""'*“** “re often more mi ernlle «» nsttates than tl ev were with tl c oriLin il 

"■’Of ovar *“• re*ervel for those Ai veirs of age or oiler Chocolate 

' '■‘'fd 1 T cn*r* r ^ csrefull) ehrlled out Itowel implints shoull li reside! an I i I 

ration Te-tosternne In* proved 11* value ID selected ease* 

In the discussion oil 1 ■ 

Cent of tnjn conccniel beartilt agreed in alvoeating ronsorvati«m in lie treat 

f««T.w’t.i3t,.o^r' ovarian funetion mu t !*• ma Ir Curtis 

^alter'lfota''*^'" '* ***** *** private patients who ha 1 a pelvi laparot 

'lair of tip . , ** ''’KScstri ub<ervnti>>n when a diagnosis of enlonetri si« is made 

IvstPrcnton,, *" Will abate r| ontaneon*1y If surgery Imones necessarv 

Holn M w'nnsn tissue will frequeullv le the proco.|ure of 

*’‘••'1 that rnl ^ ‘'ilatenil ooj I oie« tomj was worse thin the di ei e John Butch 

“■”** a lix proi*^ ['"*'* IS n<t ru h a progressive diwase as is commonh iNlievcl <)l, 

1 » matiee.'!!. iDsiances Tlie disease is chnractenre*! Iv a n U 

’'^st It Bcep, ^ *" Murch contenled flat opening of endonelrial casts is all 

in lh,j *"* *** ^ Rogor Doughty ros*. to support further the consenntnr 

’V SlU, R,K„, „ Mia, O.g,. N„ - 

' « '* due to '’V 's reflux of I lie into ttu? j ancreatic duct T! i- 

c t per cent of eases, viasm is much more likelv to lie the cause 
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Kienhoft and Pickrell have shown n common ductal channel of the common nnd runcra 
ntio ducts in 32 per cent of dis'cetions Gage showed a senes of eholangiogrums in which 
a reflux of lipiodal into the duct of TOrsung was evident fjcvere acute pancreatitis may be 
asiociated with tetanv, this is the result of hTpoeatceoiia due to neutralitation of the fatty 
acids in tho areas of fat necrosis with ealcmm The pain is of such seventy that tl • diag 
nosis should be immed alely considered Confiniiation with serum amjla«o studies is e««ential 
for diagnosis ConservatiTe treatment has proved to be the one of choice In addition to the 
usual mea'ures, such as traa«fu ions infnsunis, parenteral calcium, duodenal drainage and 
sedation, Cage strongly advocated bilateral splanchnic block This block not onlr dm 
matically relieves the excruciating pain, but seems to abort the pathologic process by over 
coming the spasm of the blood vessels, eommoii doct, and sphincter of OJdi S v enses 
with DO mortality in which the course of the disease was shortened and made le«s severe were 
cited Vpprovimately 63 per cent of tie patients with acute pancreatitis have associated gall 
bladder disease and will require interval surgery 

Keith Grimaon pointed out that splanchnic block mternipls iiseeral pathways to 
relieve pam, and warned agam«t overlooking ruptured ulcer or acute cholecystitis Cer 
tamty of diagnosis would be necessary before proWing •ptinchmc anesthesia W D Catch 
stated that cessation of pain in acute pancrealilis is an ominous sign Alton Ochsner 
stressed Uie importance of serum amylase detennioatiocs la the diagnosis. He is ceavincea 
that spUnch&io block docs much more than relieve pain, it halts the progress of the disease 
bv orereoTDiog the ductal and vascular spasm 

The Clinical Svaluatton of CbsUncIbgraou Hart Hagan and B L. Townsend, Loaia 
ville— The need for more frequent cholaugiography was stressed Delayed cholangiograais 
should bn routine proccduro in alt eases with T tube or evtbeler drainage an! fistulas The 
value of immediate cholaogiegraphy has not been opptecisted fully because its use has bees 
restricted. That cholasgiograms at (he tinm of initial surgery are a valuable ad]nset te 
tho diagnosis of abnormalities of the biliarv system, inclading stone, spasm, and stnetsres, 
IS stressed Employing immediate visualuation wilt frequently broaden the scope of the 
primary operative procedure and thereby lessen the frequency of secondary operations As 
there is no predicting when it will be needed most, it is urged that a caaettc and plate be 
properly placed as a routine procedure m biliary surgery Excellent eholangiographie studies 
depicting the pathology frequently encountered were presented 

Acute Cholecystitis, J W Barksdale and J narvey Johnston, Jr , Jackson, Miss— The 
importance of r^ardmg acute obstructive cholecystitis as a surgical emergeaev was empha 
sized Although a SIX to eight hour penod of preoperative preparation is es«ential to re- 
store electrolyte and fluid balance, surgeiy is then indicated Most aothoritiea agree that 
It IS often impossible to detemnne the onderlyiug pathology by laboratory clinical methods, 


plication (gangrene, empyema, and perforattoo) vrould obviou'ly decrease the mortaiiiy an, 
morbidity ol the disease Cbcfteevrtettoray is lennbie m oYiove 9* pm vent «-i 
IS the procedure of choice in framed hands Cholecystosfoniy shout 1 be reserved for fho«« la 
whom the genera! condition is precarious or the local pathology so marked that identification 
of vital structures is not feasible By questumiiBire it was determined that 6* per cent of the 
members of the ‘tcuthern Surgical Aswiatlon favored early operation in acute cholecystitis 
"3 per cent preferred delayed snrgieal lafervenfion, and 8 per cent utilized careful laitnJa 

, • s I « treated were first aceo with 

. p ■ ■ ftcr onset of the disease Any 

. m icnlouj jndrndaalrzatjon of eases 
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Stress viss laid to the frequency of common dnct stones in association with acute 
cWeejsiitis, Parsons has found a 50 per cent incidence of eholedocholithiasis in his more 
freest acute ea«es J. Harvey Johnston presented a series of ItO cases in which earlj opera 
hon {effected within tl e first seventj two hours after the onset of symptoms) had proved to lie 
“Vh safer than conservative treatment However, delayed intervention was the procedure 
of choice if at all po^sil le in the period from four to eight day* after tlie beginning of the 
inters. 


Transverse Incisions In Lower Abdominal Surgery, John C Burch, H T Lavely, Jr^ 
•od Cloyce T Bradley, Nash\ille — Transverse incisions of the Clicrney typo arc especially 
■'■•cfnl m gynecologic and pelvic surgery In the pa«t few jeara, this approach has been used 
•a over eaty cases with uniformly good remit* Although the period of follow up has been 
•“o brief, the authors have noted no wound weakness or hernias in their personal cases Trans 
'tfM incieioas do require more operative time for execution, some difficulty in resutnnng the 
frctui muvles to the pubis is not infrequently encountered Burch believes the«o disadvan 
‘aj's are minor rOB«idcration« when one considers the excellent exposure obtained for all pelvic 
surgery He has found this incision to make Werthcim procciluros technicatly much more 
msille Joe V. Meigs did not share this enthu*iasin for tfaii««er«c incisions In a personal 
«rr 0^ hernias to le too high lie faiors a midline 

'i«ioa for radical pelvic surgery and questions better exposure with transverse incision 


Oit Exportmeatal study. Rolltn A ©aniel. Jr» and William B 

*’ ^a’hville-— Tho etiology of wet lung secondary to trauma nnd surgery was studied 
'’S' A falling weight was oseil to proiluce controllel injury This resulteil in typical 
mamitie wet lung m the animals \s m human IsMogs, fimj was foun 1 m parts of tho lungs 
^ to trauma The exact mechanism of tins phenomenon is not known Those 
simultaneous biceling at the time of injury decreased the amount 
“u m tl e lungs Animals, which had been subjected to prsiious ecnical vagotomy, were 
« L'** *‘‘*'“* at the time of injurj nine of fifteen so studisil developed 

*'”’5 However, if both a cervical sjmpatl ectomv and vagotomy had been done, 
on, trauma and intravenous saline solution resulted in appreciable moisture in only 
Mrt*! **1!^° iHnicl and Cate thus concluded that n reflex merhani'm exists which plays a 
«f inie ' ' of wet lung In discus'-ion, J M Mason. HI, stressed the value 

rcostal nerve block, broncho«copv, aol endotracheal catheter aspiralinns m the treat 
of po.t traumatic wet lung 


MtItaS?'’?!’ S""'”''"' •■>CU1 aram. Bimlt Brom „d n.nl 

cbts.a,vt I ' D’f'oonstrstioii by color movies showe,! the dramatic cosmetic results 

orcratiie*' paralvied faces with fa-cial grafts It was emphnsiied that this 

for the O.W n ^ •» • to the various nerve operations 

IS cs,o,,5, /r’V r V ’* fijunri to such procedures. 

'■>C .trm, Jr / ’“’'‘"‘‘"I when Ihev have faiJe-l or are not ind.eatcl The terhn.que of Pass 

ff^ the fascia str.f^r, 

•■*«» n. * •• tw «Pi-r l,p, „,h 1..J 
1» t. , 7 '"r""'”' pm- of .1.0 uU,m,„ 

i. me jatient to use the facial mu-srle, less Iodi»eus.iin Louts m w 

^ ^portsnre of overcorrret.ng the deform., v he .,.,e,l ,ha, he hot “ter ^ "V , 
"> ">.Ph the "-'•'•r seen a patient 


’ rr„rr‘ 

... „p., u..ro™ij y,,. 
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RifQhoff nnd Pjckrell havo shovti & conunon ductBl cliann^l of the commoti and pancre 
atic ducts in 32 per cent of duseetiooa Gage ehowed a acnea of eholaagiograms in which 
a reflux of lipiodal into the duet of Wiiwnng was endent Soiere acute pancreatitis tnay be 
as«ociated with tetany, this la the re^lt of hypocalcemia duo to neutraluation of the fatly 
acids in tho areas of fat necrosis with calemm The pain n of such seventy that the diag 
Dosjs should be imisediaSrfy coastdered CrntfinDStion «ifh serum amylaso studies is essential 
for diagnosis Conservative treatment has proved to be tie one of choice In addition to the 
usual measures, such as transfurion*, infusions parenteral cahium, duodenal drainage, aad 
sedation, Gage stronglj advocated bilateral splanchnic bloci This block not onlv dra 
matically relieves the excruciating pain, but seems to abort the pathologic process by over 
coming tl e spasm of the blood vessels, common duct, and sphincter of Oddi cases 

nith no mortality in which tho conrse of the disease was shortened and made lc*s severe were 
cited Approvimately 63 per cent of the patients with acute pancreatitis have associaled gsR 
bladder disease and will require interral aurgery 

Keith Ortiasoa pointed ont that splanchnie block interrupts visceral pathways to 
relieve psin, and warned against overlooking ruptured ulcer or acute rholecyst tis Cer 
tninty of diagnosis would be necc«iiary before producing splanchnic nnesthesia W D Gatch 
stated that cessation of pam in aenta pancreatitis is an ominoos sign Altos Ochsner 
Stressed tho Importance of serum amylase detenoiealions in the diagnosis He is eonnaced 
that aplaoelmio block does much more than relievo pain, it Jinlti the progress of the diseoso 
by overcoming the ductal aod vascular spasm 

The CUoteal Evaluation of CboUngiogtams Hart Hagan and H. L. Townsend, Louis 
iiJle — The need tor mora frequent el oJsngiography was sfresned Z’eJayed ehol-apegna* 
should bo routine procedure m all cases with Ttiibo or csDicier droissgo and flstulai The 
value of immediate cholanpography haa not been appreciated fully becaose its nse has befs 
rcstrictwl TIat cholangiograms at (ho time of initial eurgery are a valuable adjoset to 
the diagnosis of abnormalities of the biliary system, including itooe, spasm, and stnclsres 
IS stressed Employing immediate visualization will frequently broaden the scope of thi 
primary operative proeelure and thereby lessen tho frequency of secondary operations As 
there is no predicting when it wdl bo needed most, it is urged that a ensette and plate be 
properly placed as a routine procedure in bdiary eurgery Ficellent cholangiographio studies 
depietiag the pathology frequeotly encoontered were presented 

Acute Cholecystitis, J W Barksdale and J Harvey Johnston, Jr > Jackson, hliss —The 
irapoitance of regarding acute obstructive cholecystitis as a surgical emergency was empha 
sued AlthongU a six to eight hour period of preoperative preparation is essential to re- 
store electroljte and fluid balance, enrgery is then indicated Most authorities agree ths* 
It is often impossible to determine the underlying pathology by laboratory-climcal methods 
too often tho disease adinnces to llo stage of giuig:tene, empyema, and peritonitis with so- 
called con«ervatiTe therapy Barksdale and Johnston believe “watchful waiting’* m reality 
to bo “wishful waiting " It is somewhat of a paradox that u policy of diligent ob«crvatioa 
is univeriullj accepted as being an unsound one in acute appendicitis, bnt is all too frequently 
employed in acute cholecystitis Inslitutisg operative therapy before tho penod of coin 
plication (gangrene, empyema, and perforation) would obviously decrease the mortabty snd 
morbidity of the djsea«e Cholecysteetomv is feasible in above 90 P«c cent of cases and 
is the procedure of choice in trained ftands Cholecysto'tomy should bo resemd for thoie m 
whom the general condition is precarious or (be local pathology so marked that identification 
of vital structures is not feasible By questionnsirc, it was dclcnnincd that 67 per cent of the 
Tnamtiers of the Southern Surgical AsMciation favored early operation m acute cholec^titis 
memoris otilized careful indifidu 

. • . he treated were first seen with 

, . , onset of the diseise Any 
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the pnl) fea blc «ur}. al tl er p A\len lone I n pera e tl t 11 l ooniirt 
« n s bo nipfureJ Infect on 1 oul 1 be ant p ted and tre !e 1 p oj 1 la t enll tl tl e 
»noa^ ant b otic Moros ng olut ona nre oee onnlt f ^nlue a 1 ng obi ent on 
Tho jn taVe of ten o ng the dan too cn Iv is frequeiitl na le In 1 j <■ e of e enter c 

f 'll en nunterel ftt the Ma\o Cl n onl ere 1 mj I mg om D B Cobb i re ente 1 the 

'i-H report of a 3 enr old el 11 trio it pcrat for nle“t nal I tr t on va founl to 

ha 0 a 1 npl ang on a of tl e <n nit i o In event r It a p tie to re e tl e e t 

* out reject ng tl e I el a I erjuent operat n n onl a s a e\ ed 


Enterogenous Cysts of the Duodennm With Keport of a Ca«e Wblcb Is Most Un 
BSMl, If Kot Unique, W L Peple Itrlnv1\a — 1 ot ntrre t ng ue t loleml 
^-Vn-ratonwa f uni n tl e rase of i t » \e r oM hf roraa Ini 4 tl •< pat ent 

»a treatftl for grtr c ul et lut Ini free Inn of njt util t ve I t r1 n e- re 

‘IJ'Mrel ntle ap ng of 104 \ ra M 1 ev teve le I nn i tru t n„ tu r f tl e 1 o.lenun 

It operat n an enferogeno \st tis foun 1 Tl h m n e full re« “c e 1 tl rougl an 

a on n the p loni« of tie efomneb Re er of le Iter lure re e lei tl to be tl e 

Ifeenh reported cn e of enter ,.e ou e I f tl e 1o 1 nu Tl s •» e n t n « al 

f om the a-n? itaoijo nt most of tl e Tej orte 1 en e ere n f nt» t « tl an 4 m n I f 
Ip ®*tTl Bart presenteil nnotl er n e of eoterngen t of tl e luolen n IT 1 enr 

oil jat ent 1 evente<l n j Ipal]? n 11 e r glit jpe qu I f f tl M en \t jera 

" a larger non omi e He n* II eemol lie ni nun I tie eton 1 ra« 

r"iin! A« re eet nu as ot fe 11 tl • t a a t el to tie lu Mien M 

ou 1 the patent las bee compleiel free f » n pi n n | e at n Hu t bel e s a 

" 1 or ^ tvpe of jejuna! sns to no ul) l-e a l>elier oj erii e proi eilure 


D TertleuUtU of tb« Jejunum Complicated by Jejunocollc and JeJunoJeJuaal FI tulas 
Cue Report. Carrington Williams a IL H Bosber Jr R el on i \b— I n tud of 
S-O <s es of jejunal Uertculos* fo pat ent« leeljelsug at eon pi at nns \m i 
u I eon pi Bt n as n a fe t n tl e a e rep el f 1 re i wo an I n j f I e.1 

issau^ of ns ke-1 e gl t lo ntil 11 | age of un I e t I f o 1 1 rei Urn 

^na 1 loel a fee con mun est on let een ihe trnn ere olon nn 1 jejunum tl 
ng was not I mone ml le 1 j "i ro ie nnl er \l je ton nu er rt enter 

y *0 enesentf « jejun I fi tul s were f un ) In n H t n to Ih jeju oeol fi tul 1 own 
r ■arum enens e gl t jejunojejun I fi inl » ere e lent Tl p*e fi Ks ere I on 
nEa n tie ho 1 1 e«l x n ntl 1st r tl e ps ent was n eh n 
^ 1 r un enen a 1 vl I o ile ft nlo « nn o In-t veen the jeju an 

J" e »i len fiesure L H I>andry t 1) f n 1*0 s nal s n I ng j Is ge t n pan t 

« '* lioenigenol to I ps I I H n hu e jejursl I te t ulun w tl 

" » flu Me e! L W Orove nn n enlel on a j nt n rn e It «1 o 1 s 1 nte I nsl 
^ ru. on 8 n result of so e si I rg 1 e 1 ul f tie leun J E J King j ate 1 r 
ul upp pst e t tl ft e n I r n! t n o wl I le n t nsl I ir l on s lue 
’ '* Ce 1 jural d ect culs 
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♦■X llent et 8ni3 fu t n 1 r««uIU but n t appl 1! to m 1 pna t tun Tin 
nj ortan p of fix t n of man I bular Jng apfita foHo ng loi of pubstan » f g J fpn 
trofturo as s re pj T1 j»aj he often ae omit !e<l witl jnterJcntal t r but o 

CT onall a t !«■ eff l J w tl iDteraal bar fixat on J tl e 0[ erati e trentn pnt of tempo 
man 1 hnKf nnkvlo a Iffjuate re ei t On of bone to ereafe a j ern anent fal e jo nt s nene* 
sarj T Q Etoefeer j o niol ae eral lersonat cn e n t I fr k ng r suit laJ been ob 
ta ne<I foil ng exten el s of to Di] Me and oeerl ng eofl t s ues as a rev It of gun bot 
njur es 


Prolapse of the Gastric Mucosa Through the pylonii Ira A Ferguson, \lli ta- 
xi though p olap e nf tl e gn tt c mu o into tl e luolenum a forn e Iv eon derel nu a»l 

t s BO founl tl n re a ng f eqnenej as t is be n>, loohel for T t 9 r e« of ‘’1 gs-* " 

ntest ml ser ps nt the llonr Tia Ir H p ral n Vtlanta *’3 en e of 1 ern at n of tl e ga t 
n uposa tl rough tl e p loru see e found an looce of per rent *> x per oasl ea e h s 
tor e« fi e of tl n of en ere reportel Tl e eyinit oi t 1 i.j » ot uni he th t of pppi 

ulecr or nav eon 1 t on i I pr luees )^loro pasm Dagnn s dej etuis on careful s ray » 

tprpretat n u uslh a elnn ter tc nolroon leforo tj n the luoilennl bulb w th a 
eentrnl (treak e a 1 lenoastnlel O o ioually tie vmpton* a e so a k*l anl te 
fraetoTT to con ersat re neasnre* tlst «urger beeone ne p sr I obsHr any prierJuie 

Id resppts tl c reiun Hnf nu 0 a on 1/or all ts free pa 't e to an! fron tl e iui"le'’'’a' 

null be »u e stub One of Ve gusou a pit ent« wts treated i g cdly sr ll re ed no at 
mu 0 a au I a F anej p lompla ty freedom of smpioits on oHs npil Tie mportsn e of 
nna Jet ng tl s not nfrpq enl ent t) d tTerenl ul I u^uo* s of sblnni inl ijuiptomitol gr 
as emp as le I One of tbe | i enis reporte 1 upon I a I I d na of pende lomj an 1 so 

q ent ch loijstectom n tl out rel ef before lie 1 agues * uos e«nbl 1*0 


MsBenterlc Vascular Oeel sIod With Special Reference to Venous Mesenteric Thrombo 
sie Dae to Causes other Than Local Traoma and Infection J D Ttieee. L E Btrug. and 
Irsdag Bierlg Ne r Orleans — a se es of n neieen ea es of me enter c sti uler oeelu oa 
was presentel In th rteen thrombo a nss the eau e of in cuHr a<d on n't 
1 *m Tl e 1 eas(. m a rap 11 progre* re one an 1 pa se* tl ough tl ree stages (1) p*f 

of ntest ll ran ps n tl & so* atcl Isperper tala **) perol of inte t r*l o1 truton 

anl (3 gang no Tic on et ma l>e g sd si but s qu Ic often fudlea enl dmraat 
Tl e sTToptomstologT features pa n moJerate I stent on anl rlorh tifter the derdopnent of 
mas re gnngrene Jaunl e nl h bn* not be n p o ously re[ tel n nofel n f r 
of II per e« Xli! oogl ll e result a e j oor »urKerv h re ret on of n ol ed bn el repre- 

pent* tl e onl 1 nn e for enre Of ll e e cl > fat ent* in th ser es ubm tied to su g*^ 

only one e rnrel tl s j nt ent h 1 I 1 feet of b dreetel Bet er lesults «ou!J be 

obta ned f tl e 1 agnoe were e labl I <h 1 estl er sn I imnie 1 ate surgery uJertahen T ' 
preseccp of cop ou« per ton si fiu d hara ter e of tl p ps ps Tl e nyolred I’onel 
u*unUv found a the pelv I ten on pros n la I J tnl to tl p are of ptrangulal on ' 
equal 


Lymphangioma of the Me entery G V Brtsdtey an 1 O V Bnndley Jr Temple 


often denoted i 


d yle 


\lth ugh 


Texa — Me enter e 1 tni han^ oi 
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0,pr X. ca e rej ort ws* presented of a 4 sear oil «h te mule th tl e h «l ry 
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Rt\U\\ or RfCENT Ml^fTlNGS 


1« the <nh fea'iHe 1‘urgii’il tl enj j When done it i-i ini{erotite th it ill < i-tK r nn^ irt 
nents be ruptured Infection "hould li antiu|nteil inl treilel pro]! ili tirilli nitli tl e 

Tannm antibioties f'deroung ‘■olutions ire oo'isioDdlU of lalue ii ulmg olliterafion 

The tn take of remoTing the drain* loo eirl\ is frequently nile lnl"j ri'e* of me^onteric 
er>ts eneounterp 1 at the Ma\o Clioip onlv 7 Here ImujI ii {.loinns D B Cobb pre ented tl e 

ra»e report of a 3 jear old el ill hIo at ojeration fir inte*1inil ol triietion na* foiinl to 

hare a linjlangoma of the mnll IxHel ne<entery It na* p >iil le to rem le tlie ei't 
Hithout rpamting tie boivel \t n FuVequent ojerdti n a «Honl y«l n a** hi* exei el 


Eatewgenous Cysts of the Duodenim With Report of a Ca'C Which Is Most Un 
tisnal. If Not Unique W L Peple, Rirhmonl \a— \n «t lotere-tin^ eiii e i f diioleinl 
<l tmet on wa* f uni m the en* of a filyeiroll Hlite won a In V'-4 t! is j itient 
•ii treatp.1 fir gaMrip u! er lut 1 nd freeilom of symptofii* until iigedite l)«tiirhanre« n 
*PPMrelinthe.iringof mi, ray at i lien reieile 1 j n 1 «fru tm„ tin mr i f tl . lu Ipnuiii 
tt operation an enferocenou* PT*f hi* founl Tl i* «i* -u e<*fulh rewtel tliroiigl an 
in 1“ nn in He pvlorus of tie d niarh Reney of tie liter iture reri ilel tin* to le tin 
hfieenth rep. rte-l fi*« of enter gei ou* .yet ,f tie luolenum Tl is .ii e i* m t unu* nl 
tom ^e Bjr IpoiBt nio«t of the reported a e* nere in infant* le»* tl in 4 monll « i f 
Hart preyentel onotler eayp of enter *en u* ytoftl. luolenuii IIi* I yeip 
I' Ptl pre«enle-l a j alj al le ina«« in the nql t upt er q la Irant of tl p nl 1 men VI opera 
"n a latter ti neompre* lUe ma«« h 1 i I eeeni I t I. ntinuoi* with tl *1 n leh h i* 
tl*"” tl way not fea*ille thi* ey«t wa. ana«loin <eil to tie Im lenuni \l 

nuRh the patient la* been loiipleielv free of einpl n* «in e [eration Jlart Lelieie* i 
^ trpe of jejunal ana«tomo«i« h uII be a l>etier |eriliye | ro elure 


Cl of the Jejunum Complicated by Jejanocolle and Jejunojejuaal ri'tulas 

w , ” Carrlnston Wiuiims and L II Bosher Jr Itiehmon i \a— In n tula f 
sn.it**!** J'JUtRl ihyerticuloyi* 6ii )aiieni< leielopel surti nl eoniplieaiion* \ m *t 

hyiu" *?"*’*''**' " iidtife*! in tte I'e rep rie.1 of » ol rel wmiuo I j t«lire.l 

"f'b't lo* ant 11 j >*«i^e of un 1 te*t« 1 f >.1 1 y reetuiu 11 in in 
jt '‘doyel n free cnnimunientton leiween the iran«yer*e enlon an 1 jejutiuiii il i* 
an! *1'"’®'’* 1emon«tr ible 1 1 i. i«ir inle.nnal erie* \t )ernt on nun i rnii* ine.enteri 
hr J junal fi lula« were foui I In a Union to tie jejunoeolie fi>iula ylinwn 

ariuni enema e qlit jeju ojeinml <I*1ulas were eyilent Tl ^ fi tula* Here li*. 

'‘■”''1 aal the openmc* m tie Im 
'■’*'''> lut 1 num eii™ - I - . - 
'he eplenie 


’»ix nonti* lat«r tie patient wa* n up! iin 
'n I 1 < I *1 I un tier fi*t ll u« unniin atl ti litwein the jejunun 
L H I.andry toll f o )«er« ml pi«e iny 1 \idc a lirge tampan ii 
* 'h-fnV It loki *11 lie* 1»* I e 1 a I u„e jejurat Iiyertipulum will 

d Ir. f *- " ^ I* W Grore «oi n ei lel in a j itieAl '•n n rei enth hI n 1 a i inle*tinnl 

n a* a re*ult of eeTernl l«r>.e liyertiroli of tie il urn J B J King i] orate] mr 
eill n yimilar n 1 1 on m wlit U tl e int t nal .1 Irii ti n un* lu< 
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I a latient »ii 

" "0 la^e jejunal liyerti 


Results of Retropubic ProstaUctomy Oualey Grant hii 1 Robert Lleh, Jr^ 
1“' " * '”*'■''''*011 ' 1* iiMially pffHtel »y ne f tl ree etnn lar 1 i otl o.]. (Umpru 

*'' '• of t'l 'Tl 'i" '‘"‘'''‘"'"C' I-***"- llru^h tie lliller In reael a t.lnn 1 I, nu 

‘''unta ” " "'r (.1 J. nnpiil wli 1 i* a true rurj. «1 {r eeiliire nn | la. tl e (.rent 

' *’'■ I'" hUi • nnl It. ea|«ale it 1 a. tl e laile,! li.,Uanla2. 
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ex ell nt et an 1 f ct nal results but ^ n t uppl e jl 1 to tn I gi a f tumor* The 
I joitarep of fi\ii on of nnndb lar fngnenfn follorin^ Jo** yf sul tnnee t u 1 con 
tra ture ras sfre «< 1 Tl s my often aceonpl ie<l with mtcrdental t r a» but oi 
n« onallv mu t be effect si t tJ internal bar fixdt on In tl e operative frentiuenf of lfm[«iro 
n and hultr nnltvlo i® a 1e<] ate re«eet on of I one to create a j remanent fal e jo nt * ne r 
ejrj T O Blocker j rc entei rerer 1 personal r «e« n I pi kItK c r « U® I a T leen ol 
tin! foil ng eaten®! e lo ® of n a 1 We a 1 orerlj ng oft I ssue® a® n re u t of gun I ot 


Prolapse of the Gastric hlacoaa Through the Pylorus Ira A Perguson. Atlanta — 
\lthougl prul pee of tl e ta®lT c m CO nto t> e luolenu a® fo merlv c n Jerelnnuual 
t Is now found \ t! nrre ® op frequ yasltisl nglokelfor In a »er e® of '”'7 g" Iro 
nteitinal sene® at the llenr® Pro ) IIo«p tal n VtUnta ”1 ra e® of hern at on of the ga 't c 
1 ieo®a through tl e pjlorus were founl an jneilenre of * per rent x pfr®onal c« e h 9 
t rie® five of t! em of I en were reported Tie er nj tomafologv i» not nl he that of perl 
leer or anv eonl t oi 1 1 pr Once® pjloro | ® Dagno < lepenl® on rareful xrnv a 
terpretati n Usuall® n, character ste nulroon deform n tl e 1 oilenal bulb rll a 
central streak con Is demon'tfated O cfl® ooallt the «vn pton « are si narkeil snl re 
fraefory to cor®erral ve i ea«ares tiat aitgcry Iceome® ncce an Prob 11} anj procedure 
h cl resect® tl e relun lant mneoaa an 1/or alio a free passage to an 1 fron the J oJenum 
ouIJ be su eo««ful One of herg *on a pat ents wn® treated surg eally tl re ect on f tl 
n oeo>a and a T nnev pjlorojiastv freelom of ®®nplotD« wa® obfo ned Tl importan e of 
POD der og tl ® not infrequent enlit® in differcolnl d agi o« ® of abilom nal »} mplomstnl "t 
' a® emphaarel One of tie patents reporte*! ujon hal lal an appenlerton sol so!®® 

] ent eholecjatretom} nitlout rel f liefore the d agno® ® as e«tabl ted 


htesenterlc Vascular Occlusion With Special Reference to Venous Mesenteric Thrombi 
sit Due to Causes Other Than Docat Trauma and Infection. J D EieeL L- B Strug «ua 
Irtrug Eserlg New Orleitn®— A eer es of n neteen ea e« of me«enter e \a colar ocelu® on 
w ® preaente I In th ptec tbroml o s an* II e enu e of r ee hr o clu® on mix emho 
1® Tie ! ease 1 a rnp lly proitre® lae one enl pa se« tl ro „1 t! ree stftge® (1) P'‘i' ” 
of infest nal cran p« av tl nasne *te<l I yperper «tah (“I p r 1 of iMe I nl oWruef on 
nnd C?) gangrene Tie on et may be gradual but »« qu le often sull n nnl Iraraafc 
Tl <a BTmptomntology feature pan n olerate ! ®tcnt on nij 1 il o k after tl e development of 
fnia«® ae gangrene Jiualce vb eh I *» not been ptea oualv rej riel rB»n(itel nfourcsi^ 
of tl « «er i> All! ougl II e re* It® nre poor eutg ry th re vf on of n ol (xl Iw d repre 
sent* the onl) chance for pure Of il r c gl I | I enia a ti s sere* <uhn ttpd to surgerv 
only one survircd l! ® pat ent bad f elve f»«*t of bovel re etel Better reaolt® wouH I"® 
ohta ned f the d agno® « aaere e tnM lei enrl er nnd titnel te e rgery inlertakeo Tie 
pre®e ee of c p ou® per loncal flu I « rloracter I of tlese cn c* Tie n ulved lo ct >9 
u® all foun 1 in II e pcla a 1 «te t nn proa al a I d «tal I tl c nren of slranvulnt on i® 
equal 
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Iia findi inrontioenco of one neck to tkrrc moDths a u«ual Bef[uela of ponneal proifitectoaij 
Ouy BlaelclJunJ, of LondoB, ha« observed MilUit perform this operation with preat di«pati'h 
on any number of oceasion* If retropnbic prostatectomy follows a suprapubic eyptoatoiay, 
ft tran«\crse inL)<uoa haa proted the one of choice ja fiis hands Edgar Bums expects to add 
the retropubic procedure to bn therapeatic annameatarium, but believes each procedure has 
Its indmdual iiients Orant concluded by atatiag tliat he atul Lieh have givtn up pennesJ 
prostatectomy hemorrhage has been nimlmal in the retropubic procedure, the operation can 
usually be eoropleted J8 forty mtntiles 


TTnusuil Intraccaalal Eeslona producing X,arge Cranial Defects, J, E. J King, ^e<' 
I’orfc — A senes of unusual mtraersnial lesions was depicted by v ray pictures and lantern 
elides Several largo epidermoid ejsts bad been eneountere.! Diagnosis was e^tahUshed bv 
tha characteristic seaJioped border with definite white line ns found cm roentgenologic e* 
anunatiOtt, The uefeets resulting from oxrision of these large lesions were often closed, if llie 
dura whs intact, br clcaoiag and boiling the removed honr and rcplicing it as a bone graft 
No untoward results were obtained from this practice Anotl er mtercsimg case with » 
large extradural air pocket was reported This was found to be due to a. defect in the petrous 
portion Of the temporal bone, which allowed Hie catraoce of air 


Anatomical ObserwatloBS on the Luinbar Syapathectlcs With Eralnation of Synps 
tbectomles lo Organic Pertpheral Vascular Disease. Q II Veager and B A Cowlef, 
Cs!f«nore--In a scries of 162 patients with peripheral vascular diieoso who were lobjectcd 
to aympatlieeloiny, oaJy 30 per cent were definitely unproved, reeling that noofamil^nty 
with sympatbctic anateny may be partinlly responsible for the failures, careful anatonie 
•todief were done on eighteen ca*es Marked extremes of vanation were found no two 
eases were identically sumUr No sex Oiderence was nateil The most constant ganglion 
nas (hat in relatmn to the second lumbar vertebra, it wav usually found at the lower third, 
often extending oa the latervertcbra] space Tliev» anatomic slndics showed only one of 
eighteen to have the four gasglia on one aide, as le usually depicted in anatomy textbooka 
Oeorge Lilly finds “svnipatbetie failures" are not infrequently duo to not renoviiig the 
aympathetw ganglia In reopetatlng upon patients to effect nn ndequale lumbar sympnthee 
tony, he finds it much easier to identify the chain if a posterior approach aimtlxr to the 
lower pnrt of a Smithwick procedure is used instead of the usuxl anterolateral approach- 


The Effects of Frtscol (g-BenxylJ, C Imidazoline HCl) oa Vascular Diseases *nd 
Dypertepslon is patients, Keith S artmson, T A. Slatzonl, M J BeardoD, md J ? 
neadnx, Durham — Pnscol js more specific in its action than is tctreethjlanirnODiotn chlo- 
ride, it IS able to block the action of adrenalin Side reoctions nte not uncommon and m 
elude flushing, palpitation, nansen, ‘‘goose fltdi,’* and occasion’Olv postural hypoleo«ioa 
These are rarely serious or distressing Wbeo administered to seventeen hypertensive patients 
m dovage of 100 to 200 mg , eight showed a temporary drop of blood pressure to normal, foof 
others had somo redui tion an 1 five presented no , hange T1 c cold pre««or tc“t was dccrea*c 
or abolished in tea of the eeventecn patieutv Dnseol proved to be of no value in dctcrmin'nB 
which hypertensive ca*ev nonll have siguificxnt lowering of Wood pressure 
lympathectoniy In peripheral vawnlar disease it is felt thxt rriscol is able to equal 
effects of *ya>pathc(ie blocks and is thus of value in determioiug gmtabla candidates for 
surgery Dour of six patients with causslgia were aided by taking the drug Ihe luort s 
me therapeutic response was in Baynand's disease Even lho«e patient* who had J 

had a .Tinrathectoioy seemed to be aided The drug ineren*es the tolernnce to ce 
m vasospastic functional ducasc rnseol, in dosage of 25 to 73 mg, is apparently a o 
adjunct to the treatment of peripheral viecular disease 

tbb Dlffcrenttatlon of Hyperthyroldten. George M Curtis, Columbu*, Ohio-^i«» 
basal metabob.ra determinalious are not whollr spee.fie m delernunmg 
have been ctmaorteil to determine other teat 


0 »»eert»m the degree of thyroid funclioi 
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Ut(r loaaj thousands of determinations, it is endmt tbat the protein bound blood iodine is 
diTMtly correlated mth thjroiJ function As is well Lnonn there is a tendency in some cases 
of aonfoxic goiter to develop toxieitj If thc«e patients have suggestive symptoms, the pro 
tern bound blood lodino is greater than 1 d »>g per cent, and the basal metabolic rate above 
plus 4, Curtis believes incipient liypertbyroidism to be developing and advises operation 
It is possible to dilTerentiato hjperthyroidism from hypermetabolism by determining the 
ptotein bound blood iodine Thus menopause, anvietj states multiple myeloma, etc, can 
be Kcluded. Curtis concluded by stating the determination of the protein bound blood iodine 
to be of distinct value in tho diagnosis of byperthjroidi-m — more so than ba«al metabolic 
fate alone However, tho best way to ascertain thyroid activity is to determine the level 
of the protein bound iodine in the blood and the basal motabolie rate Prank Lahey gtated 
that the Lahej Clinic results fully continned the value of protern bound iodine determina 
tions la the diagnosis of thyroid di«ea«e Tlie main disadvantage is that the determination 
IS & difBcnlt and painstaking one A direct relationship of storm to protein bound blood 
iodine exists The teat is of especial value in the diagnosis of tho occasional ca'e of hyper 
|byroiiliani associated with a normal basal metaliolic rate The status of propylthiouracil 
as BOW been clarified, jt provides an excellcot method of preparing patients, but is not a 
woatitule for «urgerj J,o matter how long the drug is pven, the percentage of recurrence 
of hvpetthyroiQism is tho same Tho incidence of complications is 1 25 per cent as eon 
'ra«ted to 9 per cent for thiouracil It is certainly not a drug to bo used lodiscriminately, 
«r deaths from agranulocytosis do occur It has eliminated trial subtotal thyroidectomy, 
®**'«r, for propylthiouracil will dcinonstralc what can be accomplished by surgery Dosage 
Hnes from 200 to 400 mg Osilv Cliddren and pregnant women iliould be given full adult 
Mes. rsychotio and cardiac patients should bo allowed to get compUtely well for two to 
res months bsforo operation is undertaken Railioaetiio loilme should be reserved for ex 
penoental studies for the time being, otherwise, its use will be abused It proiluces a marked 
tpss of thyroiditis Because of the danger of malignancy, it should not be given to patients 
‘ h adenomatous goiter T C Davison emphasized the oocurrence of hypcrthyrroidism with 
t Xu increased bsssi metabolic rate In tho«e patients with tachycardia, palpitation, and 
*ijht loss, tip results of the "tin box” ehould be disregarded and the patient given a 
trough trial with propylthiouracil Davison considers thiouraoil so dangerous that it should 
outlawed as a drug Bawley Penlck. Jr, stated that basal metabolic rates of -17 and 
“’'Sr were so frequent in the Gulf Plain section that they ore considered normal Hence, 
X Wading of plus 10 per cent would represent a rcol mrrease lu these individuals 
Th In Absence of Dlscemtble Colter, Harold L. Toss, Danville, Pa — 

AUh thyrotoxicosis wilhout enlargement of the thyroid gland is emphasized 

““Sh these patients have classical hyperthyroidism, their physjpians nre often misled 
7 e normal size of the thyroid gland Foss found 8 4 per cent of all patients admitted for 
‘^^^fS'^tixity to have le«8 than 30 Ora of tissue removed at operation XMiile the 
er cases mav be cured with propylthiouraril, surgical resection la neee"Bry in the majority 
most frequently encountered in males Frank ZiShey stated that the size of 
tha ”'Xy related to toxicity In men, the thyroid gland is deeper and lower 

®Qlllr? Xu actual enlargement may be difficult to demonstrate clinically Donald 

* 15 in favor of abandoning the term "exophthalmic goiter ” 

^^her Study of Carcinoma of the Breast In the Negro, Isidore Cohn, Alfred Long 
tol Ilobert 'Waters, Jvew Orleans — The ineideneo of carcinoma of the breast in the 
I race has rcmainel tlio same The di«ea«e seems to appear at an earlier age in the 
but' ° average duration of symptoms at the time of first examination Las dimmi«he<l 
j, ^ ***'' °“® lo two years ObvionsJv, further education is essential to have the patients 
Ibemselves for treatment earlier When admitted to the hospital, C2 per cent of the 
white patients hal eliaieal enleaco ot oriljary metastasis. A 
® increase m tho use of breast biopsy has occurred in the pa«t decade 
903*^**^ Breast W P. Nicholson, Jr, and Edgar D Grady, Atlanta — A senes 

chanty patients with carcinoma of the breast was presented, 417 of the group were 
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he finds inrontincnce of one week to jhree montlts a usual sequela of perineal ptostatectomy 
Ouy Blackburn, of London, has observed MiUan perform this operation with great dispafeh 
on any number of occasions If retropubic prostatectomy follows a suprapubic cystostocny, 
a transierse Incision has prosed the ono of eboiee in hts bands Edgar Bums expects to adl 
the retropubic procedure to his therapeutic armamentarium, but believes each procedure has 
Its individual merit* Orant concluded bj stating; that he and Lich have given up perineal 
prostatectomy Hemorrhage has been minimal in the retropubic procedure, the operatioa can 
usually be completed in forty minutes 

TJousual IQtiaeranlal Lesions Pndncing Large Cranial Defects, J E J Klag, Xew 
yorlu — A scries of unu’ual lotraeranial Ic*ioae wae depicted by tray pictures pnd lanter® 
slides Bevcral large epidermoid cysts had been enrouBtereil Diagnosis was e'tabliihcd by 
the characteri«tic scalloped border with definite mlnte lino ns found on roentgenologic ex 
aoiinstioo The defects rcsaltiag from excision ot these large Jesicms were often closed, if the 
dura was intact, hv cleaning nnd boiling the removed bone and replacing it as a bone graft 
No untoward results were obtained from this practice Another interesting ease with a 
large eiiradural air pocket was reported Tbis was /ottitJ to be duo to a defect in the petrous 
portion of the temporal bone, whieb allowed llie entrance of air 

Anatomical Observatlotis on the Lumbar Sympatbectics With Eralaation of Sympa- 
thectomies In Organic Peripheral Vascular Disease, c H Yeager and B. A. Cowley 
Daltunore— In a genes of ld2 patients with peripheral vascular disease who were lobjsrie*! 
to sympatheetoiay. oaly 30 per rent were definitely improved Feeling that nepfa®'!'®”'! 
wth sympathetic aeatomy may be partially responsible for the fsilitres, eawfwl saatoaio 
studies were done on eighteen cases Markeil extremes ot vanstion were fouad ao two 
cases were identically similar No <ex difference was notcxl The most eosstaot gaai^ion 
was thftt m relation to the second lumbar vertebra, it was usually found at the lower third, 
often exteediBg on the lotcrvcrtebra) space Tbe<e anatomic studies showed only one of 
eighteen to have the four ganglia on one tide, as is usually depicted la aaatemy textbooks 
Oeoige miy finds “sympalhetic failures” ore not infrequrnUy duo to not removing the 
sympathetic ganglia In reoperating upon patients to effect an adequata lumbar sympathy 
tomy, le finds it much easier ta identify the chain if a posterior approaclt similar to the 
lower part of a Smithwick procedure is used instead of the u«aal anterolateral spptont^'" 

The Effects of Prtscol (2 Benzyl 4. 5-Imidazollne JICl) on Vascular Diseases and 
Hypertensfon in Patients, Eeltb S Orlmson, T A. MarzonL hi J Reardon, and J F 
Hendrix, Durham — Pnscol is more iqiecific m its action than is letraethylammonium cWo 
ride, It u able to block the action of adrenalin Side reactions aro not uncommon and *“ 
elude flnshiDg, palpitation, nausea, ‘ powe flc'h,” and occnsionally postural bypoten»'®“- 
The=o are rarely serious or di«tre»*ing When admini-itered to seventeen hyjertenslve patients 
in dosage of 100 to 200 ag , eight showed a temporary drop of blood pres“ure to normal, four 
others had some reduction and five pre'enteil no ihango The cold i res^or te«t svas decreased 
or abolished m ten of the sosenteon patients Pn*col proved to be of no value in d<tetn‘'"''’S 
which hypertensive ca*es would have significant lovreriog of blood piwsnie follo'nOo 
sympathectomy In periplieral Ta«cnlar disease, it is frit that Priicol is able to eqnal 1 « 
effects of sympathetic blocks and is thu* of salue >n determining suitable candidates « 
•nTtrprv Four of SIX patients with csusalgia were aide I by taking the drug The most stn 
' . ■ f len those patients who had prevjoa'iy 

drug increases the tolerance to wstcr 

, ' • e of 25 to 75 mg, is apparently a valnsble 


Tve DlfferentUtlon of Hypcrtnyrojdlsm. George M. Curtis, Columlm* Ohio-S>®« 
U 1 /lAlcnniuations arc not whollv specific in lUlennining thyroid activity, itndic- 
ja^al tncUbolism .t-iernune othor Se«ts So *»rerfaia the degree of thyroid function 

have been conducted to ocic 
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AA(r rnauj thousands of determinations, it is endent that the protein bound blood iodine la 
directly correlated with thiroid function As is well known, there is a tendency in some cases 
«f nontoxic {joitcr to derelop toxicity If these patients liiTe suggestive sj-mptoms, the pro 
leiabound blood iodine U greater than 1 2 »ig per cent, and the basal metabolic rate above 
plus 4, Curtis believes incipient hyperthyroidism to be developing and advises operation 
It is pos-ible to dilTerentiate hyperthyroidism from hypermetabolism by determining the 
protein bound blood iodine Thus menopause, nnsaety states, multiple myeloma, etc , can 
I* excluded Curtis concluded by stating the detennination of the protein bound blood iodine 
to bo of distinct value m the diagnosis of hyperthyroidism — more so than basal metabolic 
rate alone However, the best way to ascertain thyroid activity is to determine the level 
of tbo protein bound iodine in the blood and the ba«al metabolic rate Frank Lahey stated 
tliat the Lahey Chnic results fully confinned the value of protein bound iodine determina 
tions la the diagnosis of thyroid disease Tlie mnm disadvantage is that the determination 
IS a difficult and painstaking one A direct rel'itionship of storm to protein bound blood 
■fdine exists The test is of especial value in the diagnosis of the occasional ca«e of hyper 
thvroidism associated with a normal liasal metubolic rate The status of propylthiouracil 
M now been clarified, it provides an excellent method of preparing patients, but is not a 
*®hstitate for surgery J7o matter how long Ihe drug is given the percentage of recurrence 
* hyperthyroidism is the same Tho incidence of complications is 1 2o per cent as con 
tfasted to 9 per cent for thiouracil It is certainly not a drug to be used indiscriminately, 
®r deaths from agranulocytosis do occur It has eliininated trial subtotal thyTOidectemy, 
®*trer, for propylthiouracil will dcmoniitratc what can be accomplished by surgery Do«age 
^hes from 200 to 400 mg daily Children and pregnant women should be given full adult 
nT”" and cardiac patients should !•« allowed to get completely well for two to 

rse months before operation is unlcrtaken Iludioaitivo iodine sliould bo reserved for ex 
^fiaeatal studies for the time beiog, otherwise, its u«« will be abn»cd It produces a marked 
*pce of thyroiditis Because of the danger of malignancy it should not be given to patients 
'Ih adenomatous goiter T C Davison empbasixed the occurrence of hyperthyroidism with 
““I an increased basal metabolic rale. In tho«« patients with tachycardia, palpitation, and 
*«8ht loss, the results of tho “(in box” should l>o disregarded and the patient given a 
Mough trial with propvlthiourac;! Davison considers ibiouracil so dangerous that )t should 
j outlawed as a drug Hawley Penlck Jr, stated that ba«al metabolic rates of *17 and 
"«r were so frequent in tho Gulf Flam section that tliev ure considered normaL Hence, 
reading of plus 10 per cent would represent a real increase m these individuals 

nsrperthjToldlsm in Absence of Discenilble Cotter Harold L Foss, Danville, Pa — 
t! i ®f thyrotoxicosis without enlargement of the thyroid glaud is emphasized 

these patients have classical hyperthyroilism their physicians nro often misled 
j7 ^ * ®°*^al size of the fhvroid gland F«ss found 8 4 per rent of all patients admitted for 
overactivity to have le»s than 30 Gm of tissue removed at operation Wide the 
7hi ^ ^ oMol with propyJthionncil, surgical resection is necessary in the majority 

the* V frequently encountered in males Frank Labey stated that the size of 

^'”‘1 IS in 33P n-aj z«>Jared forwtr Is loen Hie ttywJ gls-vd « deeper and foiver 
wom>n, thus, un actual enlargement may be difficult to demonstrate clinically Donald 
c is in favor of al andoning the term “exophthalmic goiter ” 
j ^hirther Study of Carcinoma of the Breast In the Negro, Isidore Cobn, Alfred Xong 
pni ' 1°'^ Robert Waters, I\ew Orleans — The mcilenro of carcinoma of tho breast in (lie 
rai-e has remained the same The disease seems to appear at an earlier age in the 
but^° average duration of symptoms at the time of first examination has dimini«hcil 
®“C to two years Obviooslv, further education is essential to have the patients 
colored I®r treatment earlier When admitted to the hospital, 62 per cent of the 

“itab! "*"1® P"***®”*® b*I elinical evileoce of axillary metastasis A 

increaso in the uso of breast biopsy has oceorred in the past decade 
tf 90^**v**^ ^ ^ Nicholson, Jr, and Edgar D Grady, Atlanta — A series 

■* chanty patients with carcinoma of the breast was presented, 417 of the group were 
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tri* f { urjr jiK ^ see He tefor J<N'» no horn p9\prf.ue5 T of the 

pat ents were on lor a ^e. r» ot ajfe *< rpr « «c1t the rate of fl\e >ear mn -iN was in gno \ 
n the •’0 to 30 ag group as lo tl « 30 t 60 I a a!o e na« 11 e pre ont i-tnipton la a 3 
per CO t O or ” per coat ot tl e i nl ipiaiio os I ad e<( *<0*3 oser odp yr t Lo** t1 na 1 per 
cent had con e in w ih n one m ntl of onset ^J^ evroptomstolog) Ti o file ienr sun t 1 rate 
was 18 per coat n t1 po« five t»s llary t eta*(aiiea o-l per cent wl on the ax llary bmpl 
no les were negat ip Ro ntge cnatrat o of pat eof* in II e premennpnusal age grnuj seem 
indicated Althougl the ser e-s is an a atr k ng ! fference is n ted ten of eleien so treated 
surriied file jesra S mi le man ei tons i s lone in | nt e ts (ler ffi vpars an! n H e poor 
operatiersks > Ho ring ral ml ma tn ton s no a ell ng of tl e nrn o purred n aC ye 
cent ”3 per cent 1 a 1 ri git 14 jer rent molerate a d “ per cent severe a ell ne F gl tv 
s T per cent of fie l al gnanc es i ere loi tel at tie t(p r lilf of tl e bre s( Lo al nsur 
renpe occurrel n 16 per cent 1 d cuss on T C DaTi'on e phas ze 1 tl e *tr k ng d ffer 

ence in five jear run ral rates m pr v»te and cl n c jrfil ents jo per cent lo t' e forn er and 

”8 per cent the I ttor gronj To losterone i Hty lo age of uO ng is lolpful n tl 
pat ents wit) os ecus luetaataaes 

Bacteriostatic Agents as Adjuvants to Anal Strgery Curt ee Bosser Dallas— Bsc 
tore fatie agents are v luaWe a ljun Is i fie eu o* of ami "urgory he orrh ioilom 

fi tuloctomj an 1 spl neteroj Ja li Reliance on <a> t pat ng 1 ols g «e» a fal » onse of 

seour t) Oelfoa or ox 1 zel cellulose wl en o wl «s a coier ng to rcctnl wounds seen s to 
ft tl heal ng Vulfone (VI -4041 can U g sen v (tout f x c eiTiKfs an I le ren e» the of form 
baetet al count of H c et I It »e< Ute n no <1 ange in <1 e 1 ml og t me of reotsl wounds 
but proballv n 1 n in re el fun i vn follow ng fi tuWton i A B RoODtf rem ndel the 
group that fibr a is cnnierted into fit tof fasts m the hefti ng of wou ds Ti u* frequ at 
flange of gaute lre*»ngs remoiee valunMe fibr n nol lelais wouni lealng 

Cuireot Ti«od5 in Surgery of ftift Distil Colon and Beetus for Cancer A S Orabasi 
R chtnond \ h — > ftv le I ng col n surgrons s ere cooiacleO to leiern no tl * r jwl rie» la 
Hen anftgen ent of mil g aac es of He » gwo I reel s gno 1 an! re tu k r n Ur eltil 
B 1038 ]> cjosnl l) »t ffjo t surgeons fnvored c lo to » nnj etage re ett on ut le« On* of 
reetun and rectos gwo J There s no a pron uo e<l tre d awn from estraperitoneiil prw 
celuee* p inarj tinaslon o i » lucre s nglj favored Rout ne pros m 1 irauag* s uit 
plmaset a 1 freqgetiil unne c» nry Of ihe group c<»iw Ited SI per eot u e cl pinoH erappo 
fie Bgentj rout nel) 36 jer cent u e one of lie e Irugs locnlh at o[entinn The trrnl 
lo>nrl antcri r rcs-Pt 0 fries ni of tl e opier reetu as 1 rrelos gn o J s ni I to lie eho t 
Ired per eent neser u e lie proi«»lore js*r cent MreU nnlonh 18 per ettt ro t nelv 

1h« cla s e ab>1oni noper oeal leeeil on f r rectal and re to g o lal le ons s u«el bv a 
percent n ost prefer a o e stage j ro ed re luHvdsu o R S Daniel f 1 os tngHe* 
pointed out that the nc lence of local rwureen e f Ho og enter or re is lion was lo I'c rent 
as con pared to 3 4 i>er cent folio ng aUlniD onper nes) resect on 


T amil tat Folyposia and Carcinoma ot the Colon W D Estes, Jr lletl le 
Care report* of a ren srini le fan h bon ng (he cnarkeil fam I si fenJe r of I ffu- 
of tl 0 colon w t! 0 a rtroB" probnb I tT of lie elopnent f nr non j were g e 
d el at tbe age of 41 seirs f cancer of (hr a groo 1 \ 18 yenr o!J daugl ter | rc*i 

polypo of (he (ran rersa an 1 feimrii I og fohn \ rear ol I son ( re-ear* » m 

n tl c re i TO wn'i v ^ Pwst twie xai'wed *• xgwN tlw*. Im Aa tl-M ■**0 

nge has b»l neper "e"*! rew»t»oo for cat no * of He re. t lU 

w U five years po*! J^erat rrJ I of JecI nes m perr for llie numerous ren n ng ci 
A daugller del I'e “he f 4 rs of arc n na of tl gtno i »u|c- 


famil al H T« 


knottier nient.er of He fan Ir I 


rectwl po'jpfe. a lat been let sde.1 * ght years esri cr V l^enrol 
ce'^w 'll »a I'*'* " J ag « ml n rcoct on for I 1)1 oe * T 

f ^ .1 1 1. siorv of nialignancs o the paternal a 4e Ijtes rged »urBer> in nl 

tV • O'”*" 
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Complete colon re«e<ti<in with pernianeuf ileii'lnint i« u>-inlU the j rocolure of ilioioc O 
c>«ii)Dally i( will be po'ieihle to nvoi 1 an enteiwtom^ 1»\ «alTO{;ing tlie rectum E B Cattell 
teponej a similar famih group m which four children Ind multiple polipo’i-* The eniiti 
from generation to generation as t mendelnn doniinunt Total coleitoniv with 
ileostomy sliould lie u'dl in all eases 1 ecau'e rerurmue in the rectum i< «o likely C W Mayo 
pomte-l oat that 3 per cent of patient* with eolon |ol\pi had poltpi eUewhere, such n* stomach, 
'mail inte'tme, etc 

Low Anterior Resection, With and Without Transverse Colostomy, C W Mayo 
Rochenler, Minn — A eomprehen«iae stul\ of 20ft unsileited patients who Iiit hid 1 iw in 
tenor re«ection for tinlignanej was <arnel nut All growths were from 5 to 1* cm above 
tU dentate margin In lUO of the pitient® •omplementart «olo«toniv was done in the 
other 100 no proxmal deconn ressive or defuni tionating | rocedure wis carried out Tlie 
hospital mortahtv for the entire senes of 200 was nine detths or 4 o per cent Onlv 3 per 
rent of tig.g colt,»jntii} died while 6 p«r cent of (hose without colostoiiiv died IIow 
ever, bur ©f the ileatlis in the latter groups were due to pulmonarv emholisni thu* tlie cor 
rected mortalities are not sigmfieaiitU different The mnrbiditv as would be expeileil, was 
mueh higher in the eolo-toniy group While R2 pir cent of those without eolo“tom\ were out 
of the hospital in one month onlv 4 jer cent of tho e with proximal eutero'toniv were Mavo 
ehere, that low anterior re-ection has a definite p1a<e in tie trentment of malignancies of 
the Twtovigmoid and upper reitum einee retrograde Ivmphatu nietasti»e< are infrequent 
ft 'earns that careful case selection is essential ntid urges that one t,et at least 2 cm below 
the lesion to miauniie recurrence In discussion. R S Daniel reported fortv four personal 
pfiniarj nseptic anastomosis following ei Ion resection for nnlignancv Tliere were no 
''*tns in the senes On the other hani there were two death* m a group of seven eolon 
•"^tions of the Mikuhci tepe R O Doughty siresscsl tie nof infrequent occurrence of 
•‘tltiple primary malignaocies in the colon He citeil a personal history in winch the pntient 
multiple carcinoma of the sigmoid R B Cattell and the «urgieal etaff of the Lahev 
mic favor one stage abdoiniiioperiiieal resotion for malignannes of the nitum and recto 
J’pii'iil In n senes of 3S3 alxlominoperiDeal resections <|one from 1042 to 1943 onlv two 
My'***^ r^oce lures were done Cntieli questions one a nbilitv to deiermme dinuallv iileil 
' for anterior resection he tielieves al>doinni<>| erioeal resection ahoull be enij loved 
“’I *nely ^ulfatlialadme IS Used preopetitivelv liiirapentoneil antibiotics that i« 2ftft 000 
u'n P'“'*'llin, are u«eil oiiIt when conianun «ii<in «<«ur* Ssulfa Irugs are not U'Cl 


I’resent Status of the Problem of Gastric Caocer, R Lee Clark, Jr , Houston — 
ew of the literature reveals an increasing Te'tstBhditv with a decreasing luortahtv for 
fa-str' In ISOo resection wna done in onh one in 200 | alienis now one iii three have 

to Tlie mortality has eteadity drslmel from ”3 to 5 per cent Fvery effort 

'liv'f diagnosis must Iw in*lituteil for here lies the great fall icv in present 

almcnt In spite of incrensing tecectabilitv nn I lowering operative mortality a 
fort^"* Rn^tric carcinoma has nnlv a 5 I'er sent hawre of five vear «urvnal Of the few 

unite enough to have gastric resertun tiefore Ijmih glanl netiistaeis has occurred 50 
rent mrvive five vear* Fverv gnstvM ulcer ah uid lie re^^arOed as a malignant one 
»tit 1 In discussion Alton Ochsner emphv«ireil that tn-atment must be in 

before the diagnosis can Is* nuide bv present dav elantxrds fverv lesion mu't Is* 
^ enrcmonui Allliough roentgenograms an ronsilerisl 00 per cent accurate in our 
] , eonrept of gastric vamer, eXploiatvrv operation should Ire advisisl in llioce with weight 
*ui.e«" '’ofioch complaints, even thnngh rw ntgeaoli gi rtulies are negative Prank Labey 
*0 d Cnstrectomiee in the iherapv of gi'tru milignanci ‘■ince follow up i* 

il(j ' eurgery slioul 1 1 e advise] for all gastric nl er» one m ten are malignant Joe 
cvtnj f®*es in which carcinoma in »itq if the etomacli was dmgnoserl lj\ 

'icsrh' gastric yuice It is lihel\ that extension of *ucli stulies will result 

br V diagnosis o Blackburn reportesi lowering of oi-erating time in tot il gust rc< tomv 
" R two team* one thoracic and tie other alslomiaal 
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Tte Surgical Treatment of Feptie Ulcer, A Comparison of the Kesults of Gastro- 
enterostomy, Gastric Eesection and Vagotomy at the Duke Jlospital, C E Gardner, Jr, 
and Deryl Hart Durham An analysii of 263 mrgiciilly treated patients nith pi-pl c nicer 
ie given. On*tfoeoterostomy was done in 68 cases, it is the procedure of choice in older pa 
tients with cicatricial ulcer and pjlorie obstmetion Hospital mortality was 7 3 per cent for 
the group, 88 per cent were relieved of aymptoma iralfnnetioniug etoiaas were present in 
19 per cent, iri 3 cases, secondary operation was necenary Subtotal gastric resoctSon was 
employed in 123 cases Overall hospital snortnlity wao 89 per cent If the patients with 
tnas«iie bleeding are excluded, the rate is lowered to 6 6 per cent Five of the 8 deaths were 
due to injuries to afruciores about the duudeoal etaaip 2 duoilenal Jeais, 2 lajunes to the 
common duct, and 1 damaged hepatic aicerr Poatoperatirc gastric retention oeenrred m H 
per cent of the patients, 84 per cent were xel eied of syinptoras, S j cr cent presented recur 
rences Pyloric exclusion procedure was used in 27 per cent \egotoiny was done in 77 pa 
tienta and 80 per cent were improved, 36 per cent presented po^lopemtive gn*tric retention, 
one third of theso (14 per cent of the total) required a secondary operation Eight per 
cent complained of persistent intestinal cramps imd diarrhea following vagotomy The only 
death in the group resulted from Tuptoro of a hngely distendel stomach As a TC‘u1t of their 
critical analysis, Gardner and Hart concluded (I) none of the operations employed for tie 
therapy of peptic ulcer give uniformly satiafaetory Ksults, (2) gastroenterostomy is ap 
plicable in only a few cases, hut is the procedure of choice in elderly patients with eieatneial 
itcnosia, (3) gastrio resection remaias tie procedure of choice at this tiiao, (4) vagotomy 
la contraindicated in. the presence of hemorrhage, gastric ulcer, and pyloric obstraeiion 
The status of vagotomy in s.«s<Kiatlon with gastroenterostomy or pyloroplasty )s being de- 
termined The greatest indication at present for vagotomy is marginal nicer 

Id dtseusNon, 1^ W Orove pre<eDleil * persons) senes of 330 gastric re*ectioBS with 
only one death a mortality of 0 66 per cent Three-fourtbs were of the Hofmeister anteeolie 
type F W Bancroft remarked that vagotomy ts u<uallv a 6rst step operation for peplm 
ulcer Hart emphaiircd that vagotomy can paralyxe the stomach and thus it distarbs the 
stomach os much ns resection He bcl eves vegoiomy should be restricted to expcrimestal 
projects until its indicatioas and dangera ere determined 

Surgical Treatment of Obstroctive Deaions of the Esophagus, James M. Mason m 
Dimieghatii.--Brief cose reports <rl(b jllustratire roealgfit studies of the usual obstruclire 
Ie«ion8 of the esophagus were given Tranaabdomioal esophagogartrostomy of the Finacr 
type was favored for esophageal echolasla. The feasibility of resecting high esophageal iMion* 
snd effecting satisfactory intratboracic e«phag\slro»lomy was emphasiacJ An excellent 
result was obtained in a complete lye strKture of the cervical esophagus, a plastic procedure 
through an approach anterior to the stcraonnsloid was used to reestablish eootmuity 

Alton Oehsner opened the discnoion bv stressing the two bugbears of esophageal surgery 
which persist despite antibiotics (1) contracted blood volumes, so frequently encountered 


upper thoracic esophagus in a ffvearen colored man was pre enteil Dailey erophasird 
three esvcntiaU of postoperative management (1) avoidance of admiairtenag intraicnou-* 
saline soluti'm, thereby hs«cning nnaetomotic edema (2) not pa^siog the Levino tube through 
the site of anastomosis and (3) allowin g liquids as soon ns the pnticnt reacts, for they will 
cause no more harm than swallowed Mlint. Edgar Davis piefers transthoracic csophago- 
gastro-tomy for achala'ia 

PrelUtilnarT Bepo^ **** Tanuinai Mesh in the Eepalr of Ventral netiHas, 

R Koont* Baltimore — Itenbiing the need for improvement m the results of large ven 

ia» Koonlz used tantslum mesh is expenmeatal tnimah'* to deterijiitie lU eliwcal 
trtl hern ^ rectus mnscles were resected Repair was effeclol by interposing 
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Isstilua mtsh between the peritoneum and sabcntaneoun tis«ue In all four aaimaU, a 
ferare repair with no gross or miero««opic ti««ue reaction was obtained The experimental 
were so gratifjing that ho u«ed the method m fire clinical ca«ca — all patients with 
large or recurrent hernias To date, each of the fire repairs has been completely successful 
la each case, the u'ual repair was re enforced with a laser of tantalum mesh Follow up 
twntgenograms showed some fragmentation of the mo'll, but no samptoms whatsoever were 
associated \]1 dead space should be carefulU obliterated, it is essential to coaer the mfsh 
*r'Ji skin that has attached subcutaneous tissue ‘sulisequcnt laparotomy is feasible, for 
the mesh can be cut with ordinary surgical scissors J hi T Flimey Jr , praised Koontz for 
1“ continued endeavors in overcoming the problem of large and recurrent hernias W J 
frioleaa finds alloy steel wire to be the suture of choice in hemioplasty 

Spontaneous Penneal or Para-Rectal Hernia Thomas Hartold, Macon, Ga— The ease 
^ort of a spontaneous levator or perineal hernia in a 36 rear old white man was presented 

• One had been no antecedent trauma The patient complanied of intermittent painful 
t®e!liBg to the left of the rectum Raamination revealed a 5 bv 8 cm mass in the left 
“ctuorntal fos«a At operation, a fibromatous ma«s and hernial sac were eici'ed , the open 
“2 m the levator muscle was elo«ed with interrupted sutures Pathologic study of the ex 

revealed it to be a fibrous hemangioma In a review of the literature, five of the 
Igkt cases were associated with tumors, one of which was malignant Thus, tumors «eem 

* P'»r a proiLjB«nt pact m the etiology of pararectal hernias 

. ®«ap«lson of War and CItUUo. Experieoces In Management of Perforating Ab- 
®®lnal Woundi, Band H. Poer, Atlanta — The recent war *tandardueJ the treatment of 
r Sfiuag abdommal injuries and lowered the mortality from 50 to ID per cent This was 
ected by better appreciation of the underlying pathology and the pathogenesis of shock, 
t, knowledge of protein and electrolyte balance and the routine use of chemo 

’apeatic and antibiotic agent* The importance of complete diversion of the fecal stream 
wounds of the colon and rectum was emphasized Mhile the time factor is most important 
of wounds to intra abdominal viscera vs evea more impottant 
jjf p* oplly classified deaths within the first two hours as due to hemorrhage, within 
« fsl two days gs due to shock, and withm the first two weeks as clue to infection Pat E 
scr * the u«e of multiple transfusions in lowering mortality He is not in full 

•a th V concept of fecal diveision m colon injuries In a senes of 183 such injunes 
iflurh theater treated by pnmarv suture, there was a mortality of 12 per cent, 

trsfd '^“Porcs favorably with results obtained by evtenonzation Ambrose H Storck 
development of protective armor against atomic energy O Blackburn agreed 
aes la pntnary suture of colon injuries. 

k * Vagina With the Use of Skin Crafts and VltaUlum Mold, Walter 

li'ntj -Atlanta — Fvcellcnt anatomic and funclional results were obtained in three pa 

congenital absence of the vagina Bv careful sharp and blunt dissection a space 
‘We r ii * rectum was developed V split thickness graft everted over a suit 

vistibul inserted, care was lahen to suture the edge of the graft to the 

Paft. » ““cosa. \ppro5imation of the labia mneo a aids in immobilization of the mold and 
woec was called to the frequent association of urinary tract anomalies with 

Y ® ®bs<aee of the vagina Each of the«e three eases had such congenital anomalies 
ttd ®'°'ker, Jr, presented a personal aeries of •ix patients treated by this method 
E ^ ^ ^ acrylic mold with an enlarged cephalic end , this remaincl in place well 
Hijj itatcd that this method of construetion of an artificial vagina was so simplified 

^cpih "k* rvocedure of choice Dis.section of a wide space is essential to gam adequate 
iniDoM should be u«ed in every ease Making the mold of proper form is of 

*han IS the material from which the mold is made Postoperative care should 
J •lilatation, large Fvres te^t lubes function as evcellent dilators. 
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The Suigieal Treatment of :Peptie TTlcer, A Compartaon of the KesuUa of Oistro. 
entetostoay, Gastric Resection and Vagotomy at the Duke Ilospltal, C E Gardner, Jt, 
and Deryl Hart, Durham An analygie of 265 eurpcaliy treated patients with peptic nicer 
js gieen. Oastrocntcrostoniy was d«ke in 6S eases, »t is the procedure of clioice in older pa 
tients with cicatricial ulcer and pylorie obstruction Hospital mortality was 7 3 per cent for 
the group, 88 per cent were teJiered of eymptoins Malfunctioning stomas were present in 
19 per cent, in 3 eases, secondary operation was necessary Subtotal gastric resection was 
employed in 123 cases Orer all hospital mortality was 8 9 per cent If the patients with 
massiie bleeding are excluded. He rat© is Jowerel to 66 per cent Five of the S deaths were 
due to injuries to struetures about the duodenal stump 2 duodenal leaks, 2 iojunea to the 
comtnon duct, and 1 damaged hepatic artery PestopcrntiTe gastric retention occurred in H 
per cent of the patients, 81 per cent were rebeted of sjmptorai, 5 per cent presented recur 
fences Pyloric esclo'ion procedure waa used in 21 per cent % agotomy was dona in 77 pi 
tients and 80 per cent were improred, 36 per cent presented poetepcratiTO gastric retention, 
one third of these (14 per cent of the total) retpured a secondary operation Eight per 
cent complained of persistent intesliaal eramps and diarrhei following eagotomy The only 
death in II e group resulted from rupture of a hugely distende I stomach. As a result of their 
critical analjsia, Gardner and Hart ConcIuJed (I) none of the operations employed for the 
therapy of peptic nicer gire uniformly satisfactory results, (S) gastTocnterontomy is ap- 
plicable in only a few cases, but is the procednro of choice in elderly patients with eientncisl 
stenosis, (3) gnatrio resection remains the procedure of choice at this time, (4) TOgolotny 
IS eontraindieated in the pre*cuc© of henorthsge, gastric ulcer, and pjlorie obstruction 
The status of yagotomy in association with gastroenterostomy or pyloroplesty is being d« 
terinised The greatest indication at present for yagotomy is marpnal ulcer 

In diseuision, Ik W Grove pre«ented a personal senes of 150 ga<tne rnections irlth 
only one death, a mortality of 0 66 per cent Three fourths were of the Hofmeister antseobe 
type T W Bancroft retnarked that ragolomy »s o«»s?Jy a Itest ilep cperatiofl for p^iic 
ulcer Hart «Bplia«ued that ragotomy can paralyr© the siomsch and thus it disturbs the 
stomach as much as reicciioa lie believes \agotomy should be rtsiricted to erpenmestal 
projects until its indications and dangers are detemuned 

Surgical Treatment of Obstructive Eeslons of tbe Eiopbagus James hf hlason, m, 
Birmingham— Brief ease reports with illuslrative roealgen studies of the usual obstrucyist 
legions of the ciophagus were given Traii«nbd«i»innl esophagogastrostomy of the Fianey 
type waa fayored for esophageal achalasia The feasibility of resecting lugh esophageal lesions 
and effecting satisfactory intratlioearie e*ophtga8troBtoniy was emphneiaed An eacel'snl 
result was obtained m a complete lye etnetnre of the cervical esophagus a plastic procedure 
through an approach anterior to the sternoniastoid was used to xe eitablish conturaitj 

Alton Ochaner opened the dis<us»ioii bv stressing the two bugbears of esophageal surgery 
which persist despite antibiotics <1) contracted blood yolutoes, so frequently enconnfCTCd 
In malignant disease and ebronic infertions, taij*t bo corrected if the patient is to wilhstand 
such masstte «urgical proesdures (2) auastomolic slnclures remain a source of posloperstise 
concern, these may be avoided if particular aitenlion la paid to tBasimum enlargement of the 
severed end of fha esophagus The case report of a eucrressfuJIy resected corcuionw of lbs 
upper thoracic esophagus m a 77 year Old colored mou was preiealed Bailey emphssned 
three essentials of p<i«l operative managemeiit (1) nvoidanco of administering inlravesoM 
saline solution thereby /es-eoiag Bea-toinotie eiferaa, (ff) not pnsvmc ffio ferine fuftff eftfWWfffr 
the site of anastomosis, and (3) allowing liquids *s soon as the patient react* for thev wiH 
rCQse no moTO harm than swallowed salivu. Edgar Bavia prefers tran«lhoraeie e*ophsgo 
gastrostomy for nchala*ia. 

yrsUmiimty Report on the Use of Tantahim Mesh in tbe Repair of Ventral IlemUs. 

_ Knontt Baltimore— ffnilitiofr the for Improveroent in the results of Mrge reo 
^ KoonU used tonlalum ine«h in experimental animals to determine its clmieal 
tral hernia-*, the rectus muscleo *«»« reaected. Repair was elTerteil by interposing 



RF\TE%V Of RECFNT MPETINCS 


733 


tantalnm nesli between the peritoneum and subcutaneous ti««ue In all four animals, a 
’^'Tire repair with no gross or Bicro'copic ti«*ue reaction was obtained The experimental 
results were bo gratifying that he used the method « fire clinical cases — all patients with 
l*r?9 or recurrent hernias To date, each of the five repairs has been completely successful 
la each case, the u=oal repair was re-enforced with n laser of tantalum me«h Followup 
roentgenograms showed gome fragmentition of the mesh, Imt no symptoms s\l atsoeser were 
««snciitel All dead spve should lie cwrefully obliterated it is essential to cover the me«h 
mill skin that has attached subcutaneous tissue ‘•ubsequent laparotomy is feasible, for 
the mesh can be cut with ordinary eurgical sci'sors J fit T rinney, Jr , praised Koontz for 
h« continued endeavors in overcoming the problem of large and recurrent hernias W J 
Wolean finds alloy ateel wire to be the suture of choice in hernioplasty 

Spontaneous Perloeal or Para-Rcctal Hernia. Thomas Hartold, Slaron, Ga — The case 
trport of a spontaneous levator or perineal hernia in a 3fi >ear old white man was presented 
^e had be»‘n no antecedent trauma The patient complained of intermittent painful 
‘ag ta the left of the rectum Pwamination retealeil a 5 by 8 era mass m tho left 
orecial fos«a At operation, a fibromatous mass and hernial sac were excised, tbe open 
levator muscle was clo'eil with interrupted sutures Pathologic study of the ex 
' , revealed it to be a fibrous hemangioniA In n review of the literature, five of the 
? eases were associated with tumors one of whwh wa« malignant Thus, tumors seem 
P a pronunent part la the etiology of pararectal I ernias 

War and CIvUUa Experiences in Management of Perforating Ab 
I Waitnds, David H Poer. Atlanta— The recent war standardized the treatment of 
iSecfT V* injuries and lowered the mortality from 00 to 10 per cent This was 

® better apprcciatioa of the underlying pathology and tbe pathogenesis of shoch, 
knowledge of protein and electrolyte balance, and the routine nse of chemo 
u I'* *'*'* agents The importance of complete diversion of the feeal stream 

PN’iio'"^* **** rectum was emphasized kVhile the time factor is most important 

multiplicity of wounds to intra abdominal viscera is even more important 

^ *Ptl7 <la««ified deaths within the fir«t two hours as due to hemorrhage, within 

ItnesT ** shock, and within the first two weeks as due to infection Pat E 

*«or(l V multiple transfusions in lowering mortality He is not in full 

m concept of fecal diversion in colon injuries In a senes of 10? such mjunes 

sliicli ‘**rraneaa theater treated by primary suture, there was a mortality of 12 per cent, 
“W favorably with result* obtained bj extenonzation Ambrose It Storck 

inij, T ® development of protective armor ngainst atomic energy G Blackbura agreed 
““'B la primary suture of colon injuries 

S- Bote * Vagina With the Use of Skin Crafts and Vitallium Mold, Walter 

'’''*°*^~F*«f'lent anatoiBic an I functional results were obtained in three pa 
voagrnital absence of the vagina Bv careful sharp and blunt di««ection a space 
*U« Vital! * '^5'”'' “”'1 roitum was dcvslopeil V split thnkness graft eiertnl over a suit 
vestib^i lotertcd, care »a« taken to suture the edge of the graft to the 

a ''ri roximation of the Kbia muco«a aids in immobilization of the mold and 

'°®geaitai h* called to the frequent association of urinary tract anomalies with 

j, vagina Each of tbe«e three eases had such congenital anomalies 

otiiiiea presented a personal senes of six patients treated by this method 

acrylic moll with an enlarged cephalic end, this remained in place well 
it wa Btatcd that this method of eonstmetion of an artificial vagina was so simplified 
iki* * r’'’'*'®'^ure of choice Dissection of a wide space is essential to gam adequate 
laiiwM be used in every care MaLing the mold of proper form is of 

f'viurs i than is the material from which the mold is made Postoperative care should 

ai 7 dilatation , large Pjrex te^t labe!i function as oxcclleut dilators 
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Medical and Surgical Supplies Desperately Needed in 
War Devastated Areas 


Continuol ail in tli(* form of mrlital anl aurirical supiliri from Artiuii'a i« npelfl *u 
I rirent oideH] r ad sufformB and dpafh smons the of Mar dPTa«t«ffil arfas llirouehout 

tip aorli It !■< earnpitly rffjuoMeil 111 it all mem) on of oir {>rofes«ion liflj* U' proTiJc 
II 1 tlirouffh til? Mpdiprfl an 1 Hur^x^l IMief CoDimillee, In 

Durinc tlie ra«t vipn )ear« aillt little pullicitr anl nioJe-t fimnoial supiort, ll is 
poiiimittee 1 ns j roTideil more tlian one ruiKion ilollara worth of desperatrly nenieJ me lira! 
siir|;i al an I dental supplies and applieationa to atriekrn orei« oierspan Tlip>e matenaN are 
rent to 1 o«f itnl« physieinn* nml liiipenampn gnios free melicnl tare to ttip ncp Ij 

Our coUpibups in Furopp anl the Ea«t ate still fa«e<l «ith an oppallinB licW of I i'k 
nipiliral equipment ‘'omp Inre not paen peep a melwal journal or textbook pnnlel n» e 
I'U9 an 1 are tioefullj uninformed of mnnj of the latent inediriil adtanres 

M e are a1 le to do a prext deal to alienate tlii» aifuxtioo throuRh the Me liral anl “ur 
l.Kiil Relief Comraitteu winch Je<.eixes »ort« reronlition* no 1 slips imterial rangmc from 
ihtaicianx aartijles to «-pI inmumpiits in te«p«n*e to auti entirateJ nipenN from 0ier*pn* 
The Jlemj most fonvstently requpxtplaod t»o*t ntallt nepdel are 


VdhpxiTC tape 
kmpub ail types 
^ne«thptipi (local, gentrul) 
\nti>«ptiP8 

kapirin p(jiii1 inationx 
Autoclnrcs 
Babr suppliea 
bottles 
cereals 
clothes 
cmne 1 fo d 
nipple* 

Cotlliier oil 

Cotton — BHUic all forms 

Oermi 1 1 m 
no-<f ital ware 

Hot wilier lottlc* anl rtnogp* 

Hypo nee lies anl rrtinse" 

— anl til most irp«niig neel of all 
tpxtliook* anl journals 


I ixer an 1 iron eapsuli* 

Microseoj fi 
IVnieillm 

(crystal ointment, tnl lets) 
(Juioioe— la> lets eipsules 
Robber si e< tinp an 1 lul 111^ 
Santonin anl eoml icatinns 
S icntiD Bipnratus 
Kelatires 

Mandarl meilication fur tntiius 

Hlcnluters 
hlreptoRivcin 
Balfas— Ml lel« liqui N 

S«urppnn s eIo’’” 
siurpeon « neelles 
Hurfiical instruments 
Tlemionicters |fe\Pr 1 or C ) 
litamins— all tj-pes anl etreni.fl« 
for chillren anl ndult< 
for re nt iopIi hI sursical iini dentil 


foTirnrfI ant/ svrh rapptics «A rA voo on I g*>vr Am/if x/ roxi i/enotc 

Tie Medical anl ((urpieal lielitf Oxninlttd In 
Room lexinpton \\cnup 

^p^ Totk I- N k 


lleet \0mirat Hal-e' M prcsi t nt ami f load R MetJnuus 

1 nf lirccli rs anl I'r Allen Whin li of ^p« 1 ork «s cl »lrn an 
I, oil,. Medical an l^-urpiesl Belief tonimillcp In 


fAn grr If 
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VoL. 23 


1948 


Original Communications 


■'Rbatsient of short sTmoTiiRi; oi' the esophagus ey 

PARTIAI, F,SOPl[AOnCTOMY AXH EM) TO EM) 
ESOPIIAOEAI, reconstruction 
Roiiekt E GRO«tR, Ml>, Hoston AUsj, 

(ttun the Sur^iidl Sendee of tht Chtldrnt s Ilo^pttat an } the D<i artinent of 
Surgefy of the Bonortt i(c<l>fol Schaoi) 

poll spveriil dpeafle-i tlie stnmbrd form of llKrajn for eoriKcnitnl or for 
cni miMl Imrn stneturcs of the cv)phagii<i Im co»si<?ted of ii peated esophageal 
■atitions, eotiihined m some instances with a gastrostonn for purposci of 
'■cairiR or for retrograde hoiigienaRc This form «>f treatment has tisunllj heen 
■suctori , It In, pt,|(||o<><l m tins hospital for approsiniatcK thirt% 
in .1 large mimlior «t patunis nithout fatalitv While the method pro 
ces a Rood end risnlt in the ma)orit\ of <ascs it has <lras\hnchs in some 
ist iiKis i,p(. (1) the esopha"! il ciratiix iua\ Ir uinuldiiig (2) repeited 
m ^ ^ period of jiais mas Ih? necessai^ and the economic JikIoin 

6 formidable Minn mins hnspitahz.itions are mtuired Those threi 
(a!! ' lhat a moie radical form of therapy might he ad\aii 

minority group ot patients) sime it would presumably offer a 
tr, n less troublesome, and a much less expensne relief of the patients’ 
■"'nllowing diffieiiUics 

attack on the problem of iinptrmeahh stricture of the esophagus 
'■vjriiri'' fide prcMoush lu thv establishnunt of some form of aiitcthoracK 
"f the Tr great impetus from the reient work 

l,j t'ssian, \udm* who reymiled the surgieal treatment of eightj p.Ttients 
d'lstarr' which consist of dixision of the jejunum bringing up the 

5 jejunum in front of the thoncic cage for anastornosLs mth the 

®f the"**^ abo\e the stricture and re esmbhsluiient of the cnntinuitv 

'ati-stiiul tnet In imastomosing the proximal end of tlic dmded 
Iho lower jejunum or the uppinlciim \udin s inortalil\ rates ha\c 
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Medical and Sur^^cal Supplies Desperately Needed m 
War Devastated Areas 

Continuel ail in the form of ineliral ani surjpeal sujjlin from An pricn i" nfHf'I to 
} relent nidp-<i read ' itTenn)* nod death among tl e peoples of nar ilri8«tate1 areas t1 ruughoul 
the iicrJ 1 U is earne'tli retfueslAl that nil meml*er» of oor profession lieJp os prarK/e nj h 

ant modest fnaneul Mijport this 
rill of desperatelj neeiled nietlieal 
Tl ese maten ils are 

p illing 1 ipk of I a«ir 

DieiJjea) equipment Some hare not eien eeeo a aie^luai journal or ietrf<ool {riafel sin e 
1 no nn 1 are aoefull} uninformed of niitny of (he Hlest wediral adtomes 

We are able to do a great deal to alleviate tlita situation tl rough tl e He licnl an! Hiir 
(.>'■»! ■ ’ 

Ihvsi ' 


VlUesnc In* 

\ti pules— all tj(ies 
Vfiestlieti s (loeal gemrul) 
tntieeifira 
Xspirm 

\«firm ecitnl iniitions 
\utocKtea 
llntij euppliei 
1 ottlea 

elofJiet 
•annel fu d 
nipiles 

Col Iner oil 

lotion — gnuie all forms 
IJiefar* eupflementa 
Germii-ilos 
Hospital ware 

Hot water I oltKs an I esrmcis 
Hjpo nei lies niii swringes 
— anl lie niusi presamg nee I of all 
testin' h* anl j urnals 


I leer an I iron rnpaule* 

Slieroseoj es 
renirjllin 

feresfal oiidHieRt, tnllet*; 
QtiBine— Inllels eapsules 
Rul bor el eeting an I iul ins 
Panloain nnl lonliBHtions 
h lenliSe apparatus 
S> latiTCs 

Mnnilard modi atioii for various 
eon iitions 
''lenliaers 
«'lrepfom>ciii 
Sulfas— tallets liquils 
'Suri.ean s gloria 
Surgeon s neellea 
Siirgi al instruments 
Tlieroonelera (ferer 1 or t ' 
litamins— all tijes anl streiittT 
fir elillrsn anl alults 
for reeint nu"lieal «irgnsl anl lenlal 


J Xi/3^ /rvvarf anil siieA KUjrjJtrs wAieh iioa itaf jioar Aosplot "in 


Tie Me'lienl nai Surgi al Relief Cummiitee ln< 
Room I.S— 4*0 I exiBgloD Asenui 
Sven 1 ork I' ^ 1 
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Contiiuel nil in Up form of moliral ani iiurppal $upj li^i from Anon a i< n« W T« 
) reimt »i li 'll fpa 1 saffpring nn 1 i)i>at)> amonj; the peoples of n«r devnotatel nrens tlirouglio it 
the norll It !•* oimestlj r«|uesled that all mrmliers of onr irofe««ion help m protile ♦u'-li 
111 i tUroiigli the Sleliesl an 1 ‘*orgi<al Kelief Cummittee !ih 

Ihiring tie pnet "PTen jesr» with little puhtieity anI nioJe«t finwiil <iui]Hrt tin 
emiimittPe lias proridpil more than onp milhoii ilolisrs north of ile«ppratelT npeilfd mnliral 
surginl tin 1 dental supplies ani nppliintions to stricken arpAs o^ersein These mntenaU are 
'Ont to ho«j itnla iliTsienm, and di<peii«anep p>ing| free tnedieal rare to the nrelj 

Our eollpaguei m kurope and the Fast are still fateil with an appalling laek of ba«ie 
nfJieal eqiiipmenf ‘Some havt. not e\en xpen a melical journal or textbook prinlel smee 
I'i3t ani are nocfullx uninforme) of mnnv of the latest medical advances 

e are a1 Ip to do n great deal to allmsip this situation ibroogb the Medical an I ‘*ur 
giciil Rel pf Committee «lich rerenex aotlx rpcooditionx ani xhijs nmteria! ranging from 
phtsieianx xamplex to u«el inxtruoientx la rp*|oo<e to authenticated appeaU from ii»cr*M» 
The Items moxl eonMstentlj requexiei) ani most vitallt newlel arc 


AdhftitP tape 
Amiulps— all tjpes 
knexthetiLS (local, general) 
kali optics 
Axpinn 

kxpirin 1 oml iiiationi 

Anfoplavex 

Ilril t supplies 
hottles 
cereals 
clotl e« 
cpnncil fo d 

Ckxl liter oil 

Cotton — gaurc all fornix 
l^lCt^r^ «api leraents 

Gerniictcx 

IIo«i ifil waci 

Hot infer ImltW ani sjrmvex 

Hipi needles and sjrmgex 

—ani the iii ixl pt,«»mg neeJ of all 


I ivcr an I iron cn] xiilex 
Microxcope* 
r< nieillm 

(cejxial ointment fal)et«) 
Qiinine— talletx lapule^ 
Tullcr slPvling ani tulin. 
Snntontn find coml inxtion* 
^^lentifi aippratui 
‘telnlives 

‘•tandarl niedi »ti m for lari u< 
con litionx 
“fcrihserx 
'!lre| tnniicin 

^ulfair— tal let- li jui l« 

Sirgeoa s l,lovi» 

Surjt»on X needle- 

Tl I m onicH r« tfeier F rl ) 

\ ilaminx — all Ivp x ani slren„l 1 ' 
fur lillren ani uduli- 
foe rei at ncli xl «urgi al iin i dent 


(or»txr t axy mc^ SP'/'/f»cS IC'*«C* yov at I iff ur * nu Jpi’/itf 

The Meiicnl ani Surgi al llelier t nin iHee In 
Boom — Idn l/esiaglon \\eaue 

N eir k ork I " N k 


thi* jr* 'I 


TKet Mniirol Ha]«c 
txarl of Oireclorx an! Hr 
council to the Mdicsl s"’ i 


IX ] rexident aid f . 
kllen Mlipth* of 'c 
•1 rgi al P'licf t on a I 
••31 


art K 
3 ork i-t r 


Jr IX c| airmiin of the 
of ll p me-ti al a Ivixorv 
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The practicalit\ of excising: portions of an csophacus and joining the re 
maiDiBg ends by direct suture is demonstrated b> the case report which is made 
herewith As far as I am aware this is the first suwcssful resection of an intm 
thoracic portion of the esophagus in i hiimiii being with reconstiuction of the 
esophageal tube Some technical considerations of such an (peratne piocedure 
fan be summarized as folloivs 


TFCnMCU CONSlDtB\TIONS Ol OPERlTltlS 
1 lieniie of Approach io the E%ophagu^ — There is much to be said in favor 
a retropleural approach to the esophagus without traversing the pleural 
carilj This has been preferred when making a direct anastomosis of the 
esophagus m babies with atresia of the esophagus It maintains a reasonable 
•Ifsree of expansion of the lung during the operation it eliminates eontamina 
tion of the pleural cavitj during operation it gives Ria\imum protection of the 
pleural cavitv if there should be auv postopentne leal age from the esophageal 
suture line and it provides a dircft louto foi evtcrnal drainage if suppuration 
ortoophageal leakage should occur These (onsidcraftons are all cogent reasons 
for using thi. retropleural approach m bibics where it is so important to 
maintain the integrit' of the pulmonarv svsteni In older subjects such as those 
wag explored for strictures of the esophigiis the more direct route to the 
esophagus bv the transpleural approach seems to be preferable because it gives 
a wider exposure ind because the mediastinal pleura will now be thick enough 
Io permit its careful closure at the end of the operation for leconstruetion 
0 a partition between the mediastinum and pi* ural cavitj 

- Side of Che$i for OperaUxe Ipprotich — The esophagus can be op 
preached satisfactonlj bj either the light or the hft trmspleunl route but 
|aobilizin^ it from its bed (particiilaiK beneatb the aortic arch and at the 
'iHoie apex) i<j leeoinplibhcd much niou easilv from the right side However 
w exposure through the right side will not p<.rmit the stomach to be brought up 
*Pto the chest if a longer segment of esophagus than anticipated Ins to be 
”*"3 the fundus of the stoma* h lus to be eniplov cd for re establishment 
® e alimentarv tract contmuitv If before ojerition it appears that tli* 
piageal stenosis is short and an esopln^al reconstruction can surelv Ic 
f cd (as in the case here reporUnl) the operation is grcailv facilitated hj 
to^ chest incision in the right side But if Icfore operation it is difficult 

1 diet whether nmoval of an esophageal segment will allow esophageal 
tomosis — or whether a more formidable castric mobilization and csophago 
the ®dastomosis will be required — then it is distincth preferable to approach 
^pl agus Via the left transplciinl rente 
fyj. /nciiion — V vsiile vanctv of *hest incisions Ins bien emplovcd 

izati access to the csopln'nis ami indeed it is well to avoid ncul st indard 
illow for variation in tht levtl of esoplnjual lesi* n which is I cm 
cas* herein retwlinl v long intmWal incision runnins the 
ciKial iiiterspa e with s v*ruu*. of the sixth an<l fiftl 

■ Ttihi^is ^ne in cnlirclv idiquatc new In ol ler sul j*yts when tl * 
H less vieklin,; it might lie neeissarv 1 *) divide several ribs j>os 
^ to provide a T shaped wound Tlie severance of ribs postenorK almost 


^■slal c 
•xstal ( 
tenner 
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tucji JoH !!i{I Jht eml n^nlts Jine Lccii satisfactory from the stand 

point of function ‘iudm’s method his the diKuhantage of completely side- 
tracking the stonncli, duodemim and upper jejunum, these are thrown out of 
function cxccjit for IJieir attnitj Ju produemg alinienfaij juices Jt is un 
portant to point out tint most of \udms subjects s\erc adults In our clinic, 
ittcnijits at siimhr jejunal trinsplant ition in children (for ticatraent of 
esopIn„csl aticsn) ln\e been troublesome, or Inse failed, because of the short 
ness of the loop 'nliich can lie Li ought up onto the cl cst or ht cause of insufficient 
Mood supph (and vloivlimg) of this limb Wliile the method of ^ udm repre 
sented a tremendous adianec m surgical thinking, I belieie it is already 
relegated to i position of purelj historicsl interest because of the more logical 
and the safer procedure de\eloped by Sweet* and others which consists of sub 
total isoplngeal resection combined with a high intrathoracic esophagogastric 
anastomosis This opciation employs the stomach for replacement of that 
portion of the esophagus which has luen remosed Most of the stomach is 
displactd upward into tlie thorax *>o that it can lie joined at a high lesel to the 
proximal end of the esophagus Sweet has aecuntclj described this procedure 
and has recorded throe eases m which it was sucecssfiillj peiformed for treat 
mont of extciiMie and impermeable esophageal stricture ^'hlIe his metbol 
offers excellent ixlief if an esophngeal stricture is evfcnsire, I beJiere if would be 
unnecessarily radical in the treatment of a resistant stricture which is liniiteil 
to 1 short segment of the esophagus For this latter type of case I would lil c 
to piopose an excision of the narrowed portion of the esophagus and rreonstruc 
tion of the esophageal tube bi end fo-end suture of its remaining portions 
A decade ago on end to end sutuic of the esophagus would hare been it 
garded as a teehmeil impossibility the risks attending such anastomoses were 
prohibitive However in recent scars exlraordinars adiances haie been made 
in the treatment of eoiigcintal atresia of the esophagus by end to end suture 
Holt and associates' base reported twcnti six cases m which there has bcoti 
surMsnl following such reconstruction m newh born babies and at the 
Children s Hospital of Poston tliirly patients liaac been siiccessfulh treated M 
such primary niiastomoscs This expenenee has coniinced me that the esophagus 
can ?)0 w ideli raised from its bed wifJi loipiinits that large gaps in the esophageal 
tube can be nserenme niid that end to end unions heal in a satisfactors wav— 
provided one s technique is gentle the esophagus is not traumatized unncccs 
Mrily and the anastomosis is niciiratels and mctidiloiish performed Tic 
success which has attended the perfonwnneo of such operations m small babies 
combined with the recent expcnmcnlal obscraalinnsnf ^twenson nnd Cl itwortln ’ 
has led me to the eoiniclion that it would lie teelmicnlh feasible to remove a 
stenosod sennent of esophagus nnd then join the rmaiiimg ends of the c'l 
Tibaf'cal tube bv appropriate suture Whenever this proewliire is applicable for 
treatment of a short stenosis of the esophagus in a eliihl it would seem to he 
referable to the method of wJierwn the sfomarh is displnifd tip mto ihr 

the fornicr gi'Cb a more normal anatomie recoiistniclion of tie 
'imcntarv pathwav and liceaiiso it does not in onv wav interfere with the 



KINS 


ICTOM\ \Nn KH ON^TItUTIDN 


71 ') 


stitehei being so pUced tint the knots present in the lumen point of a 
great importance is tlie placement and tjmg o£ the sutuies m the posterior 
surface of the muscularis It is almost impossible to snug up and tie each stitch 
as It IS placed because this places grest stress on each of the carU stitches and 
they vnll tear out of the tophageil •will Instead it is better to place «?l of the 
pa tenor stitches and then draw them np simidlmeoush this distributes the 
pull through all of the stitelits permits the ends of the esophagus to be draw n to- 
gether and then the indmdual suttiics can he tied htitches in the outer and 
'liner layers should bo phecd onh 2 or 3 mm apart 

^^hl\e ‘ closed ' anastomoses would hs\c some theoretical adsantage there 
w good reason to bclieie that open types ot anastomoses m the esophagus 
*re tolerated with a %ery low risk It is haidh necessary to emphasize tint 
venous contamination of the chest can be asoided bi adequately packing off the 
small operatitc field from the lemaining pleural canty and In subsequently 
•Ji carding these jiaeks any eonliminated mstiiiinents and the operator s gloses 
^i^tore proceeding with the chest closure 

\ftet completion of the anastomosis peinciUin ind streptomycin solutions 
^an be flushed into the chest but I rely wore ui»on a enreful operatise technique 
*bich reduces soiling to a minimum than I do upon tlic nuliscnnnnate dumping 
of chemotherapeutic agents into a chest 

IVhilo crushing of the phrenic nerve might reduce some of the tension oi 
'"O'ement of the esophagus during tlic postopiritivc peiiod I have little faith 
in this procedure and do not lielnvc th it it is worth doing 


8 l/rdtadiiiof — IMiilc it may be |K>ssible m some cases to close 

Ihe mediivtmum without drainage it would seem fur safei to ptoiidc some 
|<inporary opening for four or five davs which allows for escape of serum or 
'^ph This can be accomplished hv a stib wound thiough the back yust out 
Slue of the erector spinae muscKs leuling through in mteieostal space above 
fur helow) tlie main chest incision and buritiwing bluntly 1 ehind the parietal 
I jura to reach the mcdnstimim \ soft riibtier dram i m lie pulled thioiigli 
me channel thus formed 


Of prime importance is the suture of the incdiastiml pleura over the 
^°phagiu so that the mediastinal and pleural compartments will be sealed from 
another This gives the best assuiance tint the lun^ can lx* kept re espanded 
that the pleural ca\vt\ wiU ptobablv he pcivtected. it uifcetmu. ue leakage 
ould develop at the esophageal anastomosis dunng the postoperative period 
ireful closure of the pleural sat will allow tlu pulmonary svstem to be ic 
^^nied immediately to its full function at thi same time provision can lx* made 
^ "ny postoperative lutdiasliml suppurition hv kadme a metliistiml drain 
"'i through the back as mcntiobcd prcviouslv 


^ Closure — Before repair of the lateral chest wound a rubber 

fter )<, jej pjjj frojj, ^hc pleural cavitv through the subjacent infercostnl 
'MJi ^ following operation suction is constanlh applied 

mlTaplenral catheter to keep the pltnnl space evnciintoil 
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ccitdinh mcieases the patients diicomfoit dmmg the earlj jostoieratnc 
period but this should be accepted nhen necessarj nther than hamper thi 
proper performance of an operation bj inadequate exposure 

4 Entrance to the MediasUHiim — Since the reconstruction of a prolectnc 
bulkhead between the niediastinuin and the pleural cavity at the end of opera 
tion IS a lughlj important step great emphasis should be placed upon the 
Iireservation of the pnrietal plcnn sihich covets the esophagus The longs 
tudinal opciiwa of thw lajer should not be made dircctlj over the balg:e of the 
isophagus It is prefornbh made in front of the esophagus so that a bnutl 
flap of pleura can be raised and turned haehward la such a mai that this lissiie 
can be utilized later for coienng over the esopliagus 

5 Ranine the Eiophasits from Its Jifd — ^The esophagus must be widely 
fiecd and elccstcd from its bed i i>omt of great importance if its ends are 
to be brought together ivifhout too much tension after excision of a stenosed 
segment The poor ^^seularlt^ of the esophigus his heeti commented upon hj 
minj authors hut in increasing ixpcrieucc with csophigeal surgery indicates 
that the esophatrus can ho mobilirod from the diaphngm to the apes of the chest 
md still ha\e sufficient blood Mipph to Iw siahle Of course as much Wool 
supi }} as possible should be saiod but there need bo no hesitofton about /reoinp 
the entire intiatlmracio portion of the esophagus if this is essential for the re 
section and reconstruction which is b« ing contemplated 

An esophagus is in some wass a ven delicate struetnre and every effort 
should be mule to ivoid traumituing it Am part to be sased should not be 
grasped with forceps beraostats clamps or other metilbc instruments Hj 
sliatp and blunt dissection a tmmcl can W mide aiouiid the esophagus and 
n linen tape tin he drimi throiigli tluso|iening Siuli inction tipcs aid greatti 
in the further dissection of the esophagus from its bed 

Braiicln s of the sOi^us nerse Khould be freed ind piotected though fhtsiiav 
Irv difficult it there are inflammuors chinges m the periesophageal tissues 
I’ostcrior to the esophagus the divscelion aboiiM be k< pt is close as po^iblo to 
the esophagus so that the thoracic duct can 1 c left undisturbed 

6 Iilcnlification of the StenOicd Porhott of Fsophaijiis — Iiispccfton of the 
exterior of the esophigiis mas (.ue little cxidcnce of the exact site where the 
lumen is narrowed To locale arciiratelx the arci of stenosis a large rather 
stiff catheter can be inserted through the mouth In the anesthetist and pushel 
down the csoi>hagus until it meets the oWniction at which point it cm le 
palpated through the esophageal wall In the surgCHUi Vitldrawil of flc 
catheter atul vovennoo of the isophigus will insure suing is much normal 

Protoxirr of the Jo»w wiOpt ihrpft vjsjoii will 

locate the lower end of the steiiolic portion an! wiH indicate wl ere the sen iid 
transection of the esoiihagiis should be made 

7 Fsophageol Innsfomous — The reiair slould l>e in two lajers inter 
d stitches living used and fine permanent suture material for which 

nnnoo Dcknntel silk sirxes admirabh (in ehildren) The onfer lajer mcludcs 
' cularis ai'd submueosa The inner laser ineludes onh tic mueosi tic 
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Stitches being so pUcetl tliat tlie knots present in the lumen A point ol o 
great importance is the plaecmcnt and tjing of the sutiues m the posterior 
surface of the musculans It is almost impossible to snug up and tie each stitch 
8s It IS placed, because this places great stress on each of the carlj stitches and 
Ihej will tear out of the eophageal wall Instead, it is better to place all of the 
postenor stitches and then draw them up simnltaneoush this distributes tlie 
pall through all of the stitches, permits the ends of the esophagus to be draw n to 
gether, and then the indiMdual sutures can be tied Stitches in the outer and 
maer layers should be placed only 2 or 3 mm apart 

While “closed” anastomoses would base some theoretical adsantage, there 
i'< good reason to bellese that “open” typos of anastomoses in the esophagus 
sre tolerated with a scry low nsk It is hartlK necessary to emphasize that 
''cnous eontamination of the cliost can l>e aaoidcd In adequately packing oft the 
'‘iiall operatne field from the remaining plenial caMts and bs subseqiicntU 
■lisiarding these packs, any cuntaminalcd instruments and the operator’s glo\cs 
•'ffore proceeding with the chest closure 

After completion of the anastomosis, penicillin and streptomycin solutions 
wnbe flushed into the chest, but I rely more ui>on a careful operative technique 
*hioh reduces soiling to a niiniTnum than I do upon the indisciiminate dumping 
ehemotherapeutic agents into a chest 

While crushing of the phrenic noive might reduce some of tlie tension oi 
^’Clement of tlie esophagus duiing the postoperative period, I have little faith 
in this procedure and do not believe that it iswoith doing 


8 l/cdiajfiiidl Drauwgc — While it may be iMjssible in some eases to close 
*he mediastinum without drainage it would seem far safer to provide some 
f^iuporarj opening for four or five days which allows for escape of scrum oi 
Jfflph This can he accomplished In a stab wound through the back, just out 
pe of the elector spiiiae muscles, leading through an interciistal space above 
btlow) the mam chest incision and bunouing bluntly lichind the piiietil 
Peura to reach the nicdiastmum A soft rubber dram can be pulled tluougli 
’f"? channel thus formed 

prime importance is the sutuic of the mediastinal pleura over the 
^Phagus so that the mcdnstinal and pleural comp'irtment'> will be scaled from 
another This gives the best assurance tliat the lung can be kept re espandul 
that the pleural casitj will probably be protected if infection or leakage 
oud dcielop at the esophageal anastomosis during the postoperative period 
ul closure of the pleural sac will allow the pulmonarv svstem to lie ro 
'"""^diatelj to its full function, at the ssme tune piovision can be made 
Postoperative mediastinal suppuration bv leading a mediaslimil drain 
1 tough the back, ns montioiiMl previously 

^ Closure — Before rc|»air of the lateral chest wouml a rubbci 

pleural cavits through the subjacent intercostal 
^or four or five davs follovnng operation suction is constnntiv applied 
s mirapleurnl catheter to keep the pleural space evacuatetl 
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10 Onstroslonii/ — Eipcriencc ivitJi anastomoae» /or atresia of the esophagus 
has shosvu that it is somelimcs possible to feed iii a foil days through the rccon 
stnieted tube As au alteniatiie it is possible for an extended pciiod of tunc 
to leave an iiiljing cathetei which is threaded through the nose and esophagus 
and led into the stomach lIowc\er, it is btcoimng Jiiereasinglj evident that 
it K far wi^-er to establish a gastiostomv routinely for feeding purposes so that 
the esophagus can be given the best chances for healing during the early post 
operative period Such a gastrostomj raielj needs to be kept open more than 
a few weeks I believe the same general principles and precaiilion should he 
adopted foi the postoperative cate of patients who might be siibieeted to eso 
phageal resection for esophageal stenosis Indeed, it is almost incoiiceivahle that 
patients in this latter cafegoij vvoiiM lie snbiocled to esophagectomy unless a 
gastrostomy had been previously established for purposes of improving the 
general nutrition 


CVXF lIlsTOBV 

I> . (in IJ month oil boi, nOmitl^ to the hospitol Jin 2?, 3047, bPCftu«c ot 
iiitfrmjtt«ot vomiting imee hinli Tbis lisJ become much more levere m Ibe {a«t »u uecU, 
during tins interval the chill coull not relain am •olil fool sml lo«f ‘eTcn pound* Im 
raeilinteljr prior to Iio«pitnl entry he hod been ftudieH m nnother in«titution for ten diy" 
wberc barium etudies «lione(3 e«><}cncc of coplwgeel oHruction >or sboift ten dsvi there 
hs<] been a moi<t nonproiluctive enugh 

’ • - -ht In.* but nns fsWy well 

ere rapiJ ncl Bu*cultntion 


(lie lung nmrliings nt the 

„ a with a bsTium imbIIo* 

nhoweii mnrheJ dilntntion of the | roiimil hsif of Ibe e«ophsgu* snl an unusual congeHiMl 
mniformsllnn wiih marked steno.i* of the miWle )orti)n of the erophtigus an! a pfinterior, 
narrow cortununicalioii ieiweeu tie dilslol tipper enj of lb* c«opliagu* and the imaller lower 
hil/ of the eaoplagui (Tig I> There nae contideraUe obsfrueJJoa to the pnvage of thin 
bsrium through the eiophsgus 

Courtf — Becau.e of the pfo,.fc»«»»e recent weight 1<tt^ and inability to mallow a ruf 
flcicnt amount of milk to maintnin nde<|u ite nouri«hnicnt, « gn.tro'lomy of a stanini typ'* 
«a* e-tiHi*hed on leh t, 104" 

On JVh IS, 1947, onlcr general sne<lhceta an csojibagoscope was pas«cil from aboie to 
"'ll the peretenor wall of the e.ophapu* ju'f 
Attempt, were maJe to feed a ureters) 
that it could be IhrcaJol into the lower 
itroatomy It was our intention to poll • 
be emploieJ as a t,uide for sub.cfiuent 
dilatation* The catheter would go Ibrougb the Imj opeoiog for only a short JiMance and 
then it coi't'iatlr met some obstruction so that it coal 1 not bo pushed downward The 
ga.tro.toniy tube was “on removed an I n small acopc wna infrndu eil through thi* opening 
ond led up into the lower end of the raopbagn* in an effort to pis* a ureleraf calftctci' 
lowcl bl a *lnng) in a relrognle wnj tbrongU thr tmy c*npliageil opening A small 
ling al.'Ut 3 mm m dmmcicr eooll be vietrvi, Hie scope coull not Is* ja*«ed through 
nl a orclcrsl cithclrr coull l»o pnMied through it for onl^ about 1 cm, nl which point il 
I— .i»n*w met some oh»truction It snmel unwise |o lontuiue the probing and effort* *' 
.< .» '• ■ ■ 

Len suecc*8ful In plaecn.cut of a *tr.og orer whieb .J 


(follow* 
op*ning I 


Bight hive 

could hn«e been passed, the 
«!!«■<■ for «, J-..,.. f» 
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>laal a fon prr\ti\e niethoh >nl fo Mtemit rpseiti n of llie iihoUihI portion of e-opliaRus 
v so-n SIS tie general conlition of tlie .hiJi .oull be boilt up to with t-ind -ueh an undent 
tiling Tie «hiU was aiicharpeJ from tlie hcMptil on Mnrili 2 1W7 laving gnmcl to 2- 
fonndi mth the gn'tro'tomy feeding* 

On June 3, 1947, the pitient was Ifooght lack to tie bo-jital for surgical treatment 
of the esopl ageal defect T1 ere was no esilence of re«piratorj infection Tie generil 
fl* cal fonlitinn wn* eacellent tl ere liaTins; lieen » striking t" weight to ] oun N 



^ O/vmiion — Faplomtiou was unlirtalirn June f m* unkr ccclopropjne anesthesi i 

"'’''ti* ^'*'*** ltHn*pleural approach with a lonj in i-ion tn tie sixth inter<i>«tnl ppace divi 1 
the 111 ^ anl fifth costal carlilages Tie tut liaatinal pleura was pened ju't Icliinl 
chist ^ ** '* ho‘“R fvotn ju'l "• "ve tl e ilia] hragiii up to the apex of tlie 

»Ji I*"™'"" pliura wluh lal coaerel tie ewp] agn* Tie arvgos xein 

IouMt ligatol and diviJeil Tl e e ojliapis was ex| o e I an ! was raiseil from its Is 11 1 
If th li"«ali u from tl e Mtonl \ertelral boiU t » the liaphragm The piu«cularis 

* ^ep'agial tulie wa n continuous laver there leing \eri litth eiiience extcrnalh of 
,3,^ "'t^tnal dirangimont m fact it was impo* iHe t deterti im a curateli the Icxel of tie 
aiiesthiti«t passed a «tiff rulber eatUtcr thrnugli the mouth anl 
the e« 'i Ihe esophagus to lie point of obstruction si that external palpation of 

1 riaOilj dcternimel the point of bloikagt \ e^nenl f esophagus ■“ 

in.1 . ^ 2 and 3 ' 

number for the 
“nnWuate. 
through tie lack, bt bin 
"‘^'■’•linam, througJi ihM 


mg enls of the esoj liagu were anastomosed lit t) e teclinii] le 
mut tueuts four stit hes were emjlo\e\l for the outer later 
nner liter of the anastorar ais. Tlie enls of the esojhapi' 
I 0.1 «upph Medii tinal Irainage was presided It a «tal) 
nt lissec tl n t traet wa« tun le m bel ml the ] leurn to reach 
unnel a «oft ml ber wiek was drntvn into place The pleural 
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covering of the niedia«tmani «n< verv ejrefall} rlosid »o lli it anj atcuniukliou of fluid with 
in the mediastinum woull be effeitivil} barrel from entrance into the pleural carifj t 
latheter was led from the plturat rarity out through the lateral cliest wall for sub"i^uent 
a-pintion of the plenrol space 

Po6topcrati\e (ourvr — ''uction was coo-ttantly applied to the intrapleural catheter for 
fire dajs, nt the end of which time the catheter nas withlrawn Tho posterior, soft rubber 
drum whicli led into the rnednstmum by tbe rrtro[deural route was mthdraim on the lutb 
daj There liad been a slight discharge of thin aerOfaDguiaeous fluid from this latter hole 
wliieh ceased two daja after removal of the robber dram The icmpprafuro reached a level 
of lOJ 4° r on the first postoperative daj and aolisiled to 100® P by the fourth day lor 
tho succeeding ten dars there was a slight elevation of temperature but cot above 100» F 
at any time The chill Ind an eatreinrlT satisfactory |o«foperative course Milh an I other 
nourishing fluila were given through the ga"trostomv tube during the eurlv postoperative 
period I’enicillm was given by parentirol notrs and sulfadiazine was pren br gastrostoiov 
for eleven days following operation On the tenth postoperative day the ctutd wvs allowed 
small amounts of wafer br rnouth, which he took without the slightest hesitvtion On the 
twelfth postoperative dav sips of milk were olTeced and were swallowed without diftcultv 
On the fourteen dav | urced vegetables were offered and were taken eagerly On the iiiteenth 
day all gasfro'tomy feeilings wero stopped and all milk was given by mouth On this da» 
sift solid foods were also olTercl and taken fairly well The chiH was ilischarged heme on 
the twentieth postopenfive dav, the gastro*fomy toV was withdrawn nnt the i|eniBf 
nllowed to elo«e in six week» ^\hcn last seen on hug J, 394", the weight was 30 pound', 
deglutition wn' excolUnt, and the bahj was snallowing a diet normal for his ogc without 
diffiiulty 

‘vOMMtKV 

■Most stricfiiiia of tho cMipIngns, whtthor of tongeiiitftl origm or soiomlniy . 
to themiCTl hums can lie cftv>oliteh tredinl bj u|i(ale0 ililatations In ttrtain 
instances intrncfahlc struttircs which are cTtcnsuc can lie treateil h> the method 
ol Sweet wherein the (lisfasid iHiition of esophagus :s lemotetl ,in<l the stomach 
Is brought up to bridge the gap thus made When a stenosis intohes a short 
sigmcnt and is not rcadilt treated b' the usual methtuK of dilatation jiartial 
isophagcil resiction with end to end letoiistniction is n fusible operation as a 
indicated bv the taso here teported 

BiranscFs 

1 Holt T i . Haixht C, sdT Hodge. T J _ Con^eoitnl \tresis of the l«ophagUJ nod 

hngogn-stne 

tsophagu*, 

• ^h^T 

igus '^irg, 



lEiomoMAOF Tin; i.soi‘H\(>is vnuumidiaoi the stomalh 

EooerA hFNEEOmin.MD, end C SmirrWFLcii HD Horton Harr 
(From Ue JJfpardnent of Surgtrti T»JU CoFI' K Heltait F,iool iFr ro\ton Dt i F 
aril tie Camei/ Jloipilal) 

T n()M\(mA jmohing both thi os*>phi.:HH nml the coidii ol the stomach 
Li .s e.ceedmglj uncommon In a scatch ot liUiaturc «e tsero ab!c to find 
onh four cases of leiomjonn m tins location It ts the purpose ol this com 
munioation to report a fiftli instance ol leiomcoma m this locition and to recieu 
lie ihagnosis treatnnnt imd repotted data on these tiimms Particular atten 
tioii will 1 h gnen to the dnicnosis of l»en«,tn tsopha^tal tumors which in tlu 
foiitSL of tune uill undoubtedh he found and itniovcd more fricpicnth noc\ 
ffiat resection ot the osoph igus his found so suu i tooling in the traiistlioncic 
resection With iiitrathoracic esoplngnsistiic anflstomosi- 

fciorajoun of the osoplngit. dom is likewise i tUt di'>ca&e The c tiiici 
'lamftstHions and semptoms ot these tumois aie mild or absent until (ircil 
•ine Ins been attained Thc-\ arc “f pmuuhi interest to the suigeon hcciuss 

the siirgieiil pioceduns unoUtd ui thou siucesstul icmoi il ttti 

tlie> aie rcadiK nu ibh he vpuilum and should be diffcrentmlcd 
'' rlinicil diagnosis from cauinoina of the csoj.hamis ind carcinoma of the 
doniKh meolving the esophigus Inomeonuis mae 1)o<onic leiomj osarcom is 
■“I'l while the latter aie usualh l-nmd eeithout met istasis tlicio arc instances 
if more maliguatit tepes rej’ortod In me event the cjucstion iblo nature ol 
■«mp esnjln^cal tumors line denund <*p«' die. inletfcrciiec foi diagnosis teon 
If Mniptoiiis aie oiiiunial 

Iciomeoma of the stomach is peueialle eonsidered to be a relatuol' ran 
• foil However Jkissnci ’ m older to d«t<iininc the ineidoncc of loiomjoma 
if the stomach earofull} studied Riossle and nueroscopicalli the orpaiis obtained 
from fiftj necropsies and found gistiic leiomeoans in 46 per cent of these fiftv 
ifidivKliials Ihc aRPs of the jutienls eaiiod from I*} to ^2 icars tlic majoritv 
I’"li' over '0 jears These studies imln ite that Icuuiuonia of the stnmacli is a 
rdativelv common lesion Ilowevci those tnniois which give rise to svmptoms 
remiin rilalivelv uncommon The imr»t aluimng svmptom of gastiic Iciomvoni i 
'v m issivc hcmonlnRi. winch n suits from uhentnm of tin ovcrlving mucosa sud 
^rosi 11 of till tumor (nslin Icioinvoiii is uid iKUigii gastric tumors are ob 
'^facl siifTicuiith oftonlliif piuniintui diigmisisliv n intRenolouc exatmn i 
I'm IS fu.nuntlv made The tut that oj intiotis on the stomach arc i matter 
'f almost ,|ui\ iicciuuiKe in most hospit lU has piovidcd a grpit deal of in 
fonuiiKn about gastric UiomvoiiUs ihit Ills m»iv<d cireful correlation witli 
rbiiKal fintlinRs. 

^^hcn. Uionivom IS nuoUc Iwth tlu stoniioli and tin CMplngUs diagnosis 
•"3J he difiuult before »ipii itioii It is | ossiblc tint erosion of the gastrn 
lurtioiioftlu tumor lun rtsvdt in inissivi cistric htcuorrlia e or dironn anemia 
oil the other hind llu svmplonis of csophv d clslmction ma\ pn dominate 
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The \ariet\ of benign tumors ot the i soplia^us which aie sufficientlj large to 
produce clinicil symptoms lias provided little espcrieiiet for dinieians and 
roPulKcnologists iii tlia^iioMs Thoie ate howeier faiih ^'ood critcm for the 
liiiijiiosis ot hdiign csiphii^ci! tumoib which eaii oftin makt possible an ncciintlc 
prutpd itnc dngnosis 

\ luson’ m 1'12G stated that amon? apj loxinintoh 4 000 patients <onipldin 
()l d^spliajiia e\ nnund m the Jlajo Clinic Ixm^u tumor of the esophagus 
was found in onh 3 In 1944 Mnoiscli and Ilarrington’ found 15 Icnign eso- 
phapcdl tumors aniong 11 000 patients eompl-iitiriijrnf d5splmgia These anthers 
repcitod fuitlicr Ih it i ic\iew ot 7 459 post nioitcni evnininntums at tl e Mam 
( hme icsialed 44 henign tumois of the esophagus There wiie 32 liiimsonns 
among these 44 eases ot meidentnlh found liemaii tumors m patients svho had 
111) esnpliigcil diltieults in life Sliifci iiul Kittle* stited that m 6 001 post 
mortem c'canuiutmns it th< Uiuxersils of f liicngo Hospitals 11 benign 
esnidiagt il tumois wok found A great \aricls of benign tumors of the esn 
phigiis hm lieeii icjKirteil piuh aspoHps lipomgs pipillomas neurofibromas 
ideiioiiius iin x( fibromas hinnnjsiomi'j cistcoehondioinis and Icioinjomas Mast 
iiithors hast loiind tint the (ommon fij>e of Imiigii turaoi of the mphafus 
is a pohp but the ixperienec of Mods»h and lljmiicton I'laces Iciom'oinas 
first in fjtfpKnei Jn iddition J*itlctsoii* m a miew of hciiign neoplasms of 
tlie isoplidgiis fuuiul Cl < i-gjs Iwlwocn the >c irs 1717 and I'lli There weic 6 
1113 om IS jniioii„ those icpoited lascs Hrsanl* in 100) lesieweil (he httrafure on 
iinomas of Ihi esoplugi s and eolhctcsl 9 « iscs and loj'orttd 2 more All of 
these weio found nt iiutoi s\ m I m oiils i wcie the ssmiptmiis referable to the 
esojilngus logffc in ll>74 lejmiteJ n ease of ntsomi of the eiophapus m tlu^ 
rrnjKac(ims of the I utliolofftcnl Soculij of !.«>»</ »»i The lesion was found al 
lUtopss and w s the first cist, of its s<iit ui irUd In foie th it societ3 Tk tumor 
meisuud 2 In 1 Jd In 1 iiith ami piojeclod into tin tsophafnal luimn In spite 
of this there w is no Inston of dsbj Jugi i 

HiUcr" 111 1')12 leinweil the literatim iml coUettod fi\e eases of leiomioina 
of (lie < soj h igiis betwd u the leiiv 1865 and 1S97 tine of fhi 'C eases Jiad hreii 
iipoifid III 1S72 In (.lutis* iml dssplngn was a prominent smptom in Ihut 
l> itidit 

1 liL most lommoM sgis foi kiomaonin ol the isoi ha„iw are the iipur and 
lower thuds The distribution Inlween IIkso two art as is t.dicrnni considered 
to In cipial aitliough Rose'" tonnd the tumor most common in the liwir Ihini 
Hciiign luinors of the csopl aj,iis are ditided into two m iin groups extra 
iniieosdl and iiukosjI I ciomvomab nnse ftwm tin smootli muscle of the eso- 
]iliigus and an classified as cxtrnmucosal or intramural The growth of these j 

tumors is nsualh slow and smec thea are «xlraniuets,il esnphageil obslruclion f 

is rnrcK prodiioid until Ihes Uioine umisualh lnrv,t. Dio association of a 1 
dnerticiila and msoma of tlie esoplngus was njorted In Stewart" in 1931 f 

t odtes noted the re! itne jl»semeof fibmua tisane in nnoma of the esophagus 
omi'dred with iiferme jn\«ina Imt attnlmted this to flie normal amouni 
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of fibhjas tissue fouiul m the ulenis as comjniiil with tlie inusciilar coat of the 
slimenfan trad The iiitidciue of miligiimt change m these tumors is not 
hiown but prohabh heirs the sime relation to niilurnant transformation of 
y^ooth muscle tumors located elsewlitrc m the bo<l\ Wc were umblc to find 
aov case m winch tmhginnl change defimteh occurred in a pro existing benign 
imoma but it is difficult in mans cases to be dcfinileU sure that the tumor with 
'fliich one is dciling does not base milumnt charictenstics Howard'* in 
1302 leportcd the first cisl of nnosarcomi ol thi esophagus The Instologn 
«3m nation reuded a misuliill suioim ippiixiitU deiistd soltls trom the 
' oofh ituistle (issue ol the isophiaus Thiii, was isscHiatid nhei ition ot th< 
J^ophd„idl mucosa and mctistisis to tin. stomieh and ixgionil hmph nodes 
cniics" m iQj) esophigiil leiomxns ircom is in i 

s(u 1 of the lilciatiire on the subject to wliuh he added one ot his own 


1 FIOM\oM\ 1N\01 \IN( BOTH TIIF II U 1 s WD STOM ICll 

Wiioroti'h March of the literitnre K\s lUd <tiU tom lasts of Icionn om i 
hifi,» both the lower end ot the isopluius uid the uppti pmtiou ot tlu 
I'wli Two of tiasc weic found mcnUiil «ll\ it post mortem examination the 
jx of winch was reported bx 'Nhlox iin \ie * in 1914 Tlu jutuntwis iCixiar 
man who at autopsx was found to Inxe h nl 1 1 citoi lU 1 peptic ulci r lironelm 
^ eutuonia and mnlnutntion At the uimtiun of the esophagus and i>tomacli 
t ” ritjonn and two othci mxotu is the sire ol peas on iither side 
^ e larger one The largest of tlu lino tumois was locited half iii tin 
fdrn cardii ol the stoin u U The mieioscnpjc report of tin 

^ Its posiiton Th« \sr\ imd«IIe ol the tumor con rsponUtd 

^ the tnissilion bttween the minoiis inemtinin, ol the esophagus and the 
ic»st tf stomach The micioseopu inHU-t ol tin. tumor w is tMucil of i 
‘ciomxoim 

‘ rqioited b\ MilUi in wlndi i 1 iiuom i inxoUing tlie 
’1).*^ I'lrt of the isoplngus »nd < iidii ol tlu stoin uh w is found oicurrul in i 
'car-old ho\ and x\^s distoxcrtd it imstmnttm exunnntion Thu tuinoi 
’'P•lMtrcd6h^ 2bs 5 imheshut h.d pioUui.l no sxin, to.us 

ful 'n Tins was thr first s.tctxss 

’I>c com. r/c '^ported from 

(m.,. ^nd US lnr asihciiuthoi Knew tiu fiist of its ! ind from 

Bruian Tins icionnonn iinohing the lower end of the esophagus 

through a ce.mhinul thoi i.oili«lomiml approach with an 
Thr tunuir pus..md the ,x p.cV;. ' 

::=;r 

nccanlia The greater portion of the tumor was s.tnat,. I mU.e 
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posterior mcdiustinum The tuinui was itmoid thioiigli an alidoniinal n]i 
proneh An incision was made in the esophi^s and stomje)i excisnifr the tumo) 
nncl the opening thus made wos closed with interrupted silk sutures These 
luthors reported a second case of Iciomsonia insohing the lower fise inches ot 
the esophagus extending down to the cirdn of the stomach Imt not mvohing it 
This ms rcmoNcd through a transthoracic approach and an intrathoncie 
csoplngogastrostomj was performed Tlie patient died on the fourth postopern 
tue day from bilateral hronchopneumoma 

DtSGNOStS OF LMOmOSIl OF TIIF ISOPHVtitS 

The clinic il manifi stations and sjmptoms of all neoplasms of the esoi)har.us 
lie prneticalh the same The differential diagnosis cannot be made from car 
einoma on the basis of sjmptoms alone but as a rule djsphigia is a more out 
standiiig earh manifestation of cancer of the esophagus and progresses mofL 
rapidh than in 11 e case of benign tumors AUotnjs of the esophagus mas esist 
for jears ind attain huge size bifore sjmptoms Iwcome mamtest The most 
common ss-mptom of thesij? tumors is of loiirsc disphagn The first instance 
in wbiih a leionnomn pisiduccd sjmptoms leferable to the esoplngus was n 
ported hj Coates, in 1871 and was found in tie ease of a 61 seal old man with 
ssTnptoms of esophageal obstruction who died from iDanitmn U autopsi a 
large pedunculated tumor was found attached to the esophagus six and three 
quarters inches below the glottis and extending to the cardiac oiifiet of the 
stoniaeli A[icroseopieaII\ the tumor was m«dt iij) of spiiullc eells with a small 
amount of connective tissue 

A large Kiotnjomli of the esophagus and lardin of the stomach was report! 1 
hv Miller Tlurc were no ssouptoms rclenhle to this esophageal tumor A1 
though these tumors arc slow growinc thes mai produce ohstniction resulting 
iQ marled dsapliign nausea and regurgitation of food Svmptoms are fre 
qucntlj intermittent bteause of tl c associ ited esophageal sp sm reclimeulatcd 
tumors mas he regurgitated into the mouth as in the ease reported h\ Afoerscl' 
and Harrington or into the lirvnv causing hoarseness paroxjsmal cough an I 
intermittent ohsti action of the Inn nx with dj'spnca 

Tumors situated in the lowir end of the osophnirus gne rise to cpiaastrie 
discomfort Tlicrc mai le an inlcnnitlciit retnistenia! sensation of dull pam 
or an aching htns ition often agsnvnted In h ing down Inti oso instances with 
tumors in whieh ulceration of the iintlcrhmg mucous membrane has ofcuncd 
epigastric pain mas be related to meals or there maj be ngiirgifatmii of gastne 
fluid sometimes tinged witli IiIoihI Anorexia nausea weight loss and occasional 
lomitiug of rather laigc amounts of fluid due to dilat itioii ot the esophagus 
similar to the situation found m achalasia are other symptoms which ma> be 
encountered 

1 vamination of the csophigiLs rDeutgcnologicalli is nofessarj first m 
determining t! c presence and loc ition of the growtii A definite histologic 
diagnosis can be csfabbsJnd onh Is csopha^ r.eop» and J io/*si aJlhoiipb nt tmns 
may be difficult and inadcisalile to obtain sueh specimens beeanso of the 
' j penetrating the noniial osoplageal mneoiis membrane whidi oserlics 
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the'se tumors Patterson stalttl that Sommor in 1923 reported the onh case in 
whirfi a diagnosis of benign tumor was made roiiitgenographicallj In this case 
the tumor was lohulated and the diagnosis was based on the appearance of the 
banun as it passed in the clefts between the lobules Pape and SpitznageP 
in 1931 recognized that a diagnosis of maoma of the esophagus was possible 
>' roent"enologic means The smallei msomas differ from earemoma b\ absence 

0 infiltration of tl e w all and the smooth contour of the mucosa Large polj poid 
Divonias can be recognized bs the fact that the contrast medium flows around 
them the continuous band of the contrast shadow being split while it stass con 
sfant and continuuu's in tlie cise of a sobsternal goiter which maj displace 
tt In carcinoma of tlic esophagus iisualh onU one fixed narrow canal is oh 
^eried Harper and Tisceno’* in 1945 reported a ease of intrinsic extraimicosal 
UDior (Iciomsoma) of the esophagus eenfied In operation and described the 
roentgenologic ehancteristie features of these tumors m detail The important 
' lagnostic feitures m differentiating lienigii cvtramucosal tumors from cir 
finomatous deformities arc few but careful obsereation mas load to the correct 
yagnosis The piesenee of a hulks and mobile soft tissue mass attached to the 

conned ciopha cal irea and more or less bulgmir into tlie mediastimim is 
aractoristic of beniju tumoi and quite unlike the elongated fusiform soft 
ijsue deiisits enshcatliiiig i stenosiug eaicinomatous filling defect Intrinsic 
benign tumors additionally bive the following characteristics 
atation of the walls or liulgiii'» ot one wall at the le\cl of and opposite the 
ec ed segment ma\ le olisnr\ed Other findings include absence of under 
‘'moyth mngiii-, of the forklilc appearance of the barium 
dimensions ot the filling defect absence of actual 
ruction tiie pnaUKo ot a smoith variable moll effect the ahseneo of am 
rosion of the mucosal covering in the tumor prestivation of the normal folds 
«>tfie immediate vieiintv of the filling defect ind tl e observation of a barium 
I1«' probabilitv of estaWisUmg a correct diagnosis of 

iK ‘ , esophagus hv rointgcnologic means is fairlv good nevertheless 

1 lop. " established oiilv 1 . esophngoscopv and 

.,,1 nmitU rcsieted » lemimoma involving the isophagus and c irdi ii 

<1 of tl e stomach bv the transthoracic route and a detailed case report follows 
loionnoma''%"n ^rported case in which a 
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compla n of dj jlut,nu lit-, ijaprortoal <m t! e j at eut cou j lamed of gfnenl zed 
fors tent m H nl tom n 1 j There as no r d atlo of thjs pa q nor wai it relate 1 
to ei t nj. Ho el o ements 1 1 been tegular nl itouU t ere normal color 

Tho pa^t 1 slorv remle 1 th^t t rent} fi e %ejr» prer ously he had Buffered from n 
J ge t on for m 1 cl guatr c larage ind rat out {onderg I ad been pre* r bed Twenlytwo 
jeara lefore a tun r had been remoTel from tJo nteru« Twenty jears prev ou ly a 
t olec\e e tomj 1 nj been perfnrmel 
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(enleme on julpiton of the nudrp gaatr e reg on The red bloo.1 cell eoont w is foond 

to be Sdt m 11 on per e moi of Wool and the hemoglol a value -I I'er cent 

Roe tgenolog o exaii) mfion of tie opiier gnstro nte*t 1 Ira t rerei lol an irregulan y 
of tie lower end of the e ojliew* *nd on eerrml of He Slni< a iiugt.c»t on of a 1! I ng defect 
the lumen. Tl e flow f b®r “ra ten por r It oh ten te<! at the cardi. c orlfi e an 1 

T* jLer end bnllooBed out « lb lAr um and n r The wall ojpeared d tensible in th ' 

r„ ,he,tomach a lefintoHrBonnniiaa»aua1afd the ca d a wl ch wa. polype d 
region n fix f on a 1 tieBnla tr of the walU al og H e le er c rratnre 

n ratu e Here »» 
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'■1^ V rf txTin motion two week^ Wtpr wenlel i n liUr i a » m tie funlu« w tli muliijlo 
n^dul-'i exthol dj; to the lo\ er end of the Moplagus foe t Jistanee of to 8 cm K diagnosi 
of tancer of tie card ic en1 of lie atomaeh inrohini; the lower enl of tie esophagus was 
made 

The patie t was prepared for operation with liluod transfusions t,astric laTa^e and 
CTnml supportire therapy Operation was performel using j. sossg n etl er adii)ini«tere<l 
Ir enlutra heal tube Tie patient was operateil upon in tie pr ne j o iti n anl jo t 
hteral th rarotomj performe 1 with resection of tl e left e gl th nl In a 1 1 tin ll e seseuti 
tnj n nth ribs were disilel The pi reoic ner\e wis iru I etl \lir„esi oth firm turn r wat 
palj tel w tl m the two loier inches of tie esoplagus anl was f uni t estenl into tie 
tains 1 Tledaplragii was openetl anl tie stomach exposeil The 1 wer pa rti n of tl e 
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The ppecmen was deBcrib^l as follows Baling int the lut en of the esoplagus ant 
the cardiac end of the etomacli was n finn rut bet} fu« form and gro®slj no’luHr tumor 
which appetrej everywhere to be coTend with mucosa except at its inferior end where there 
was aa ulceration in tl e anterior surface mcasurinj; 1 era m diameter and 5 cm la depth 
\t the proximal portion several small seeozidarv nodules were attached to the main ma« 
Sections through tie tumor ma's rerealed it to lie well encapsulate 1 and slowed a rubtiery 
lolo gray finely trabeculate 1 and finely whotled surface The tu lor nias'i measured 10 cm 
m length anl had an nverage diameter of TO rm The rwic ro»eopic examinat on revealed a 
Ic 0 ! ijomn of the wall of the e ophagns and stoinirli with ulcenfjoo of tip ja«t nc n ico & at 
tn > points 

In l-i^ 1 tilt roenf^onogniiw taken preoi>crUueh tliovvitiK tlie trnnor m 
volving both the stomach inti the esophasas max be seen In retrospect the 
diagnosis of benign tumor, possibly leiomyomd could hate been made if it were 
known tint leiomyomas sometimes inxolve both of these structures at their 
junetion and while carcinoma is In far the most common lesion m this area 
the fact tint honign tumors do exist here has lieeii our reason fot colling atfcnlioii 
to this unusual lesion 

In Fig 2 the artist s drawing of the icseetcd specimen may be seen The 
characteristic ulceration of the tumor through the gisfric mucosa uhieh so olteri 
results in ma!».«i\c hemorrhage from leiomyoma of the stomach in the case of our 
patient icsuitcd in some chronic Wood loss with moderifc aiumn The absence 
of dxsphigia with so largo a growth at this area tan be easih understood since 
tlie tumor is intnmusouhr ind docs not constrict llie esophageal mucosa 
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AN IN VIVO JIETIIOD FOR EVALUATION OP DETEROlINTS 
GERillClDES 


CnvRLESA IIUFNAGEL, M D ,* CmO-W WALTER, 5ID,t AND 
Rltijdge W IIovtabd, AID 4 Boston, IIass 

(From the Laioratory for Surgical Jlescoreh, Ilariard iledietxl School) 

'T'UERK have been manj tccliniqncs foi the evaluation of j>km detciscnts and 
ge^mlelllc^ That of Price’ has contnbutcHi grcatlj to the knowledge of the 
bactenolonj of the skm and is an effective method for determining the relative 
efficient of germicidca Beeausc there arc sevtial niajoi variables in this tceh 
which are uncontrolled and because at least seven da^s must elapse be 
tween determinations for the numerical rccovtij of the bacterial flora on a 
subjLct s vhm, experiments are neecssnrilj prottjctcd and stnctlj comparable 
determinations arc impossible 

The techm<iue to be described was mtemled to perr it multiple detemina 
ions on contiguous areas of human skm so that various agents can be tested 
on the Same skin on the same da) 

•\n apparatus Fig 1 was desigiieil and bmlt to standardize the various 
tnec lanical factors nuohcd in scrubbing technuiues This device isolates ndc 
^ua e areas of skin and scrulis it at a constant rate uu!i a spceiallj designed 
rush pressed against the skm b> a eonstaiil force Tiic moehiiie Ins three 
oments a mechanical reciprocating scrubher, a stable biush, and a vacuum 
eai to isolate and hold the skin against the brush 

The reciprocating scrubber !•> driven bv a gear reduction motor at 30 strokes 
Sficflj It consists of a rockci shaft mounted on a bihnteJ arm 
e pivoted end of the bslanecd arm the roeW shaft is actuated bv n lunged 
er iirm bearing a slide block which is drivin bv a crniik mounted on the 
0 or shaft At the opposite end the rocker shaft carries a rocker arm winch 
Pports a dctncbable brush \ snail Irav at this end of the baljticcsl arm 
n'Tmmnod.itcs the weights uscvl to loa«l the brush 

The brushy was designed to withstand repeated (300 tmus) sterilization 
cxpoMire to satiiratcvl steam at 121’ C for fhirtj imnutes without a signifi 
02 - hrushing charaif eristics The noiiwettmg Nvlon hnstles are 

"cre'vired'" *'* ^ ***^''' '■<‘'ii‘itaiit plastic hack 

m '* around a vqii irc np. rturo 4 bv 4 cm 

<-ui dow 1 or""' " stamKss steil pan The edges of the spoiture arc 

award 0,. mm The radms of the eoiicavitv is of the same length as 

v«tk "laa. under s srant from th« Wlathrop Ch»m1rnl Cotnpvny inr 
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the rocker arm and brush ai.sembl} so that the oitiie skm area is scrubbed uni 
formlj and the brntlcs rub on the pan at either end ot the sttofcc to dnesf them 
sehes of ortrinisms and detritus The seal is tnide bj mountin'; a second aper 
turc 4 2 cm square 1 nun bilow the eontex surface of the pm Nepitnc 
picssurc applied to tlic spocc hetween the apertiiics effcctnelv seals the skin to 
the pan The entire pan tan be detached for sterilization Stainless steel ms 
used because H has minimal oli^linaniie action An adjusfahle rest faced with 
sponge rubber is mounted beneath the aptrtuie to support the hand The rocker 
arm and brackets that suppmt it are long enough to extend o\ei the back of a 
prone subject 

TlCIlMQI 1 

The pan and brush are sterilized in saturattil steam at 121® C for thirtj 
niimites The surface of the remundei of the “pparatiis is washed with 01 
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per cent a<iiuons Zephinu nml co\einl with i Pliofilm hood pnoi to each 
exjenraent to control an borne contamiiutum The subjects arc re<iucsted 
not to wash their hands for four hours biforc the test and arc known not to 
hasp contacted germicidal solutions for fnui dijs In this studs the subjects 
"ere chosen at random from aolunteeis 

The hand is adjusted on the lest s<» th »t the flit imd p ution of the palm 
is m firm contact with the staling chamlxi of the scrubbing pan ind 2)0 rnm 
Hg regatue pressure is ip])lied to isolate the Ust an i of skin Five rubu eenti 
ratters of stinle distilled watei are run on the list irea of the skiu Tlie biush 
Is fiaed m position and tbe skin is si nibhcil willi 110 <iin picssun on the brush 
fnr ten compUtc i-eeiproeiting strokes The watu is aspiiatcd with a sterile 
nietion tip into a stciile test tube (’iie w liken to itmote as much water as 
Possible Till saim. brush is usiil foi suhseiimiit test pericKls using similar 
amounts of distilled water ind tin stii kes This ptiHiss is repealed thirta times 
On the tlurt\ fiist gump of tin stiokis tin ptissuK on the brush is made is 
haul as the subject can biai without disconifoit Thus ana remainin’ orgin 
tans which cm In rcino\cd ha mmased pussiin iii il teeted There wtie no 
wes in this ituda m which i \malim bcaoinl the predicted numhei was 
ohlamed so that it ap]>earcHl that it this | oint on the loniiol entac theic weio 
few additional oigmisms uaaildh in leiiioa it The i implete series of seruhs 
Was sufficientla trmmatu to dirnh soft si m sin h is th it on either snh of the 
mi lime of tlio hack 

The tcclinniue foi tin t\ duuion of .(iinnidc’s is identical to tlut of the 
eontrol enrae cseipt that the s>wl>slanco to li tistis! is iniiudueit] on tin skm 
surface after the initial period of ten strokis with w iter tint is at tlie second 
r^int of the (uiao V new sterile hniHh is fiaid iinl tin hind scrubbed for tin 
^ nkts The gcnnicide then is aspn lied the hiush rcmoaid from the pan and 
" nle the sl ni w rubbed with a lotion pledget it is imse 1 three times aaitli 'i 
sterile aenter to letnoai the test substinci This sini| h avashing acitli a\ itir 
ind friction after an initi il s< nih aaith w itci unioacs an insignificant number 
0 organisms The origin il Imish is tlnn lepli mj uni tin scrub eontiniied ns 

f e control scries using » i e of aaatei iinl ten strokes of tin brush The 

rcpeatel senibbintr mth ficsh a\ iter fiiitlni dilutes rcsiduil germicide beaond 
laetoriostatn leads mid shoubl hra ik up ana fill tin {.ermic ide maa prc< ipit itc 
” Immedntela folioaaiii!; loniphtioii of tin senib thp eontents of 

tuln an Iriinsfi rred to i slciili Pctndisli iiul (miui pi ties urc made using 

110 Isef agar ( oloiia counts ire madt iftcr taaenia four and forta imbt 
f'oursof ineubation at 37 'i C usin_r i Qiub.c , dona coiintei 


of sj. reading 

isnis on the plates eausod a mimlicr of cxpcnini nts to lie diseardd l>ecaiise 
-f iWorStJ' Vi' * ^pcnmiiits a.eld.ng an milml count 

made 11 diseanleiUH-oaus the pancita of organisms 
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iSinctecn experiments irerc finall} accepted These showed an averase of 
2 320 colonies on the initial ten strokes "VI hen the cune of the iscnge control 
CNpcrimcnt sns plotted in eomentioiial m inner, number of bacteria removed 
against niimbtr of brush strokes it corrcspoiuleil to tint of a rectangular hvper 
boh followniK the ceiienl fomntla of j = f (x) * and closch approximated tl c 
calculated cune, Fig 2 Thus the second ten strokes should jield one-half 
and the third ten strokes one third the number ifmovcd bj the first ten It 
should be noted that this is not a simple dilution curve Cumulative totals of 
organisms renioi ed m successive mtenah of scrubbing, a concept introduced b\ 


2400 


2200 

2000 

1800 

1600 

1400 

1200 

1000 

800 

I 

€ 00 ' 

400 


Nylon Bristle Brush 
2 tows et tutts 13 mm on centers 
50 bristles 025 mm dio-l3mm long 
Bristle Pressure HOgm 


;0 >00 ISO 200 > 

Number of Brush Strokes 

Coicu'otrs »'Mi) I 1) 


30 > 


correwfia* *''** 







Bacteria Removed From I6sq cm 


756 


Nineteen e\pcriincnts were finally accepted These showed an average of 
2 220 colories on the imtiil ten strokes When the ciinc of tl e average control 
cxpeiimetit ms plotted m comcntional manner nnnher of baeterii removed 
against number of hi-ush strokes it corresponded to tint of a rectangular h\pcr 
hoh following tile genenl formula of y = £ (x) ' and closclj approximated t( e 
calcuHtcd curve hig 2 Thus the second ten strokes should jield one-half 
md the thud ten strokes one third the immbei removed b> the first ten It 
should be noted tint tins is not a simple dilution curve Cumulative totals of 
organisms remov ed in successive interv nls of scrubbing s conrept introduced br 
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Price ‘ 'Uien pIoKal a?ainit the number of btiolvcs applied, form J enne which 
portrajs best the eontra'its between eTpenmonts, Fig 3 

Germicides or detergents were csaluoted bj nppl> mg them during the second 
intenal of scrubbing Ten stiokcs were thus used to applj them to the skin 
The agent was then removed bj suction and bj dilution Since onh a film of 
fluid covering the skin was loft each time, the triple nasing with water reduced 
the conecntntion of each agent well below bacteriostatic levels The effective 
ness of the naent applied during the second interval of scnibbing was judged 
bj comparing differences between the eoiitiol curves and those obtained by 
plotting the rounts of the subsequent periods of scrubbing with distilled water 
The agents tested were a 40 per cent concentrate of equal parts of coconut 
oil and oh\o oil snaps diluted equal iwits with watci , pllisoilcim, diluted equal 
parts with watei , 0 1 per cent ‘iqneous Zephimn NN 11 , pHisoderm containing 
3 pel cent Gil, diluted equal jmis with water G 11 is 22'dihvdroxv 
3 5C3'5'6' liexnehlorodiphenvlrnrthane a pioinising new cutaneous ccmicidal 
agent ’ A {ompsrHon of the icsailt l~sv be seeii from Table I and Figs 2 and 3 
Th< curves foi ten seuilis cncli with eoeonut oil soap and pllisod^rm aie 
oxtumdj bimiltir Both had average initial counts of close to ITOO, and after 
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100 sl^okf^ tube 9 had reached eolom counts appioiehing leli in contrast to the 
control of 24-1 

Using Zeplurau, howcaer, the iall in the aaeri^e number of organisms was 
much more rapid from an initial count of 2 500 to 190 organisms on the first 
ten strokes Vera few otganisms could be renioaeil aftei the ninth tuhe arith 
an aaenge of onla two colonies i>er lube after tbit point .and the mijorita of 
tubes were stonk The total aaoracc numliei of org unsms afti i the use of 0 1 
per cent aciueous Zcphiran fni Ihirta seconds and ton strokes was 237 in contrast 
tf) ') 172 with water, 1,075 avith cot omit oil soap and 1 207 aaith pHisodcnu 

Tilt lesults aaitli pllisodeim and 3 per cent 11 aaeri taf n inon striking 
This agent was diluted with an wiual amount of watet hcfoie use The initi il 
count was 1 500 and the first tulx afl« r its use showid onla sea on colonies Sub 
s'quont tubes shoaaed further mluetion and tlu total number of organisms 
remoaedba the aa itor after its use aai raged 65 


rONCLl Slow 

I A \Munque is dcscrdied aahich Ins been tlaboiatid to permit multiple 
dcterninalions of the bacteinl floi i of the human skin under standardized 
tncchaiueal conditions 

» Tlie effeetiaoneNs of aarious agaiils IS strikinjrla portraaedba the cumiila 
tue plotline of the data obtained 

3 The oRcnts inaesti?afed arc pnmanla deUrgtnis The conaeritionni 
practice is to use soap and plIiscKlcrm for longer peiiods ol time than cmploaed 
m these (speumonts aet conipirable rates of removal ot bacteiia are dcteetahle 
un er the roiulitions tmploaecl Zcphirati exhibits in irked gcnnioidal properties 
on more prolonged exposure lh.in the CO uxomK maximal exposure possible in 
this twhinque 

^ studies to he elaluiratcd ui a subs<<iuent report mdioatc that 

P iscKlenii fortified with Oil displiacd the i osl rapid disinfiitiug lution 
's loniiiination appears to be nnne cfTectiai than an\ detergvnt eommoiila 
••"'P o^^,l f„p jiroopentiae pieparition of skm 
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CilOLEDOCHOTOMl 

Robprt W Buxton 'M D vn» Lu>\d B Burk Jk MD* 
iVvx Ardor ^ficn 

fFrom tie Dtjartittnt of Surffery Un unity of i! chtgan) 

C IIOLLnOCnOTOAD. IS an importTnt supi Imentarj procedure of ehole 
cj&tcctomj "whether il be done at the time the pill bladder is remoted or 
whether the later Kjnnptoms of the patient nocessititc erploration of the comnioa 
duct at a future date \t the time of erers cholccjstcetomj tl e question arises 
1 efore most surgeons is to wl ether oi not the common bile duet should be opened 
and explored To some this question inter anscs—tlie common bile duet is cx 
plorcd in etcrv instnnce Ceiiainlt the ciiteiis for choledochotomj are at 
tananee mth diflcrcnt surgeons but most recopnuc certain factors which de- 
mand extiahepatic bilnrj explontion In an attempt to undirstand 1 etter tl e 
dangers of this opentuc proceduie os well as to cstallish the criteria for 
choledoehotomj more dcflnilelj, where this npeiation » not practiced routinely 
we hate tetiewcd 439 coiisecutne eases in which the common bile duct was 
opened und explored This stud) eneompaxses a twclre jtar period from Julj 
1934 to Jitl> 1946 Vic hate also enumerated the lompbeations that seem 
peculiar to tins operation In each patient m whom the common bile duct was 
opened the duct was drained to the outside by moans of a catheter or T tulo 
We hase attempted to esaluatc the length of time drainage si ould I e emplojcd 
once It IS instituted This 8t«d> has established certain beliefs whuli are worthy 
of note "Ntc are impressed that choledochotomj m not the benign and uncom 
plicated procedure which it is sometimes belicred to be 

In suT discussion of eholcdoehotoms eholccjstcctomy cannot be excluded 
because of the close anatomic relations of the pall bladder and tl e l•ommon duct 
The same dangers of eholeejsleetomj aie e\er present when the common duct 
IS explored Pascltr and associates* base recently pulilished their classic 
studj of the anatomic variations of the liepatie pedicle \ceidcnl8 at operation 
from spctionuig the portal vein or hepatic aitcry maj result in a tragic ending 
to a simple choices stectomy Or injurs to the extrahepatic ducts maj result 
m death or n stnetun nt the duel the result of which rcquiies no emphas's 
Ccrtamlj too strong an empliasis cannot be place<l upm a knowledge of the 
“anomalies and tic usual anatoms of the hepatic pedick Fxact kiio«lel'’e 
of the normal anatomj and its variations must le dcimtidiHl of esen surgeon 
before 1 operates upon the liliarj ssstem Fir 1 reflcils well the improve- 
ments in tccl niqiie and our pieater knowlelgc of tic preoperatne and post 
' ' " riking difference m 

wl ich we 1 a\e con 


lor pubi citlc 
•Tralni'e of tl « ^*t'on 


on Ju1r"3 »I7 
lal Cnncsr lost t»te 
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1 j/a?)im K — It Is well kno%m tliat patients who arc jaundiced or who Inie 
experienced repeated episodes of jaundice maj ha\c a prolonged prothrombin 
t'nie If the patient is not jaundiced the possibihtx of piothrombin defitiencj 
mar be overlooked It should be remembered that prothrombin dcficieiiej iinj 
due to an% one of sex era! factors — undequntc uutnlionxl intake absence of 
bile and hence inadequate absorption of xitamin K, or inadequate svntbesis of 
protlirombm bj a poorlj functioning lixei It is well to emphasize that patients 
I'lth an increased prothrombin tune should hive the operation deferred until the 
dcficicnev lias been corrected A prolonged preoperatne period of preparation 
alon' with large doses of Mtamm K paientcralh are otteii neecssarj to correct 
0ns deficit 



Infifiofici — Ahnx tiiius piticnts who hi\« eoiimion duct ohstnntion hue 
soiicomitint cholingitis nnd hi palms It is «nh logual that the mtihinties 

Mai ^ /hi^amc — Vii milul mce m either fiuids or eUctioljtes 

] ® cd in the priopu itue iHnfxl This is ipirtuiihrh important 

^ Ibe postoperatue peiioil nlieii the piticnl Ins an extern il I ilnrv 

Us — Ifain of tfics j ilieiifs fi ixi fost lonsidcrafife amounts of weight 

’X'mijn ’'^®d<H\\\ate finwl lutnti Their hIi isMon of xxeight loss should be a 
Ixs 1 ” possijilt dcficnmx 111 proteins mil Mtamins I ertainh wciglit 

’ tnnnds investigation with st<| s to i*omet tin drfii unricN tlj q exist 
as corrc'ctun cf i seeimdiis immii in ilic pMojiorativc (icnoil 

at oi' **"" ’bat It IS lost 

critnn Ins I ecu shown to Ik* ot ixtrinii in j »rl iiiei 

^■ith'* Ihonpnitic mis ni«l tin in’snit low mortalitc inti it would 

'‘t nn\ dis<ii.^.!,on ncirding cntirn for u(>eiiing the < onmioii bile duct is 



sum IKY 


mcomciiiuntial Ho\\t\ei| a Rtitistjenllj gicatcr morbulitj imd niortalitj k 
ussoonlcd with cimfcdocliotomj when tins proetdurc is added to eholecjslcctonn 
We lu\e cntoiinteicd ciitain complications wJneh nrc directly related to the fact 
that the connion duct opened And, although wound iiifeetiou and sub 
jihrenic ihsecss aic not vmKpic follow in" cholcdotliotonij, wc think the ineidcnce 
IS Inglier than it is in choleejstcetonn alone (JholcdQehotom> certaiiilj mai he 
i\ factor in their oecurunee Ihiniig the periotlof this study, fiom 1934 to 1946, 
the following complications (TiWc I) have occurred (excluding those cases m 
s^hicli death occurred) 


Tvui-r I Cosimcitioss 1 CiiuledkiioTumv rs 43J Cases 



Thes scMiits cnmpltciHoiis cKiurud in -439 patients so that till total nioi 
hidits from cholcdochotoms m this perwHl was ll 9 jscr cent If one ( out ends that 
wound mlcction and suhphicnic nhsciss aic not nnitiuth iclatid to (Oimiion 
duct exploration there still remain thiils four cases <72 per cent) in whuh the 
complicntJoiis setm de/lnijclv lehted to clioJcilocliotomi TJicsi* poremtage 
figures knd support to the opinion that ihoWochotonn should not he perfomed 
routinih hut bhould he earned out onh when thirc is a definite indication for 
so doing 

Tlic patiiiits histoiicil l>ackgioniid and the findings at opention wtinli 
formed the hisis for oui detision to open and explore the extnhcpatic biliirs 
ssstem are listed m Tihle H The presence of am oucoftlicM criteria demands 
e«nin?oji duct explontion 
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froidom from j mmhce as .i jiiinii mm In this sencs of casts, two .ind one half 
months was the longest intersal without jaumliK. in tliose eases in which the 
duct was I pened for “leccnt jumdue and in which slonis were tound within 
Iht dint If the patient Ins hid partnl or rtcuiriu" ohstniction is the cause of 
the jaiiiidice, clnngts m the clnet will also he piesent 

A thickened or diluted duct suggests th it olistruction iiia\ be jnesent com 
non duct exploration is then indicitcd ('Imital csidence of cholangitis in 
''Inch the piticnt has had retunnig ehilK and Icier with or without juundm 
's also a well accepted reason for hilnn exploralnm .md dr image 

‘'mall stones m the gall hludder hast alwais hcen a dcbutublo eritirion for 
dint cxploiation The size of tlu stones must Ik etmsidcicd in nlation to the 
sue of the «\sti< duct If the stones aie ivtrenn l\ small it is alw iis possible foi 
one or inon. of these to hase pissed Ihrough titn .i small cistic duct Such a 
'mill stone need not iiidicite its prescnoi In jaiindKi 37 per cent of the stones 
wiioicd from the ducts of the patients in this stuts were not assoei ited with 
jnindice In onh one eise in tins group ot pituiits m which the common duct 
"as explond soldi because of the prv'sence ol small itoms in tlie gall bLtldci 
"I'astoiu found 

\ smill contruted gill tdaddei i> soimtinics retetred to as an indication 
•*tiuinuin duct exploration Ilowcier unless ihis finding lias bicn associated 


for 


,, ,L ,, J IlilS UtVIl ilSSOClUlCU 

otiiir more obiious indi<itn>ns tor loininoii duct ixj'lontion none of fin 
t > iHits 111 tills f.en(s hid duct tihuh U|m»ii ilucl csplontion 

In tills senes of pjtunts cahuh wei. fouml m 1^0 mst uitcs In onh ‘)i 
or>i'' did till suigeon recoixl his ihiliti (o pilpitc stones before 

hi 51 "*^ * incis tin findings on pdpation weie not leoorded 

j .. I’cr cent) the stom lould not Ik pilpilcd This of course, is 

•'idence tint ccitim cnt«m toi <hohd«>cholomi must be cstiblishe<l 
pdpihlc will not Ih missid "We hi\i tabuhted (Table 
'!(!i openrng tin toniinon bile ducts m thost. piticnts m whom 

«t tin iniM ot oiHiition but frnn whom stones 
rcnioiod from the coiumon dml 
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The rreseuce o£ a spotitniieoiis choledoehodiiodenal fistula is an uncommon 
finding it opention and is aeldom included in a listing of tlic more common 
indicators foi duct e'^plontion because of the raritj 

Whenoiei the common duct is opined and explored it has been drained 
routinelj If the duet is left coinpletel> patent at the conclusion of the opera 
lion leahige mas well not occur at the point of closure of the duet Hmveier 
It IS cntirch possible tint a leak with the formation of a bile abscess or pen 
tomtis mil occur Tins possibilitj is cnhaiicwl immeasurably if a rfsulaal 
calculus IS present It is often ilifReuli to be ceitain lint residiiil calculi do 
not remini c\en after xerj cartful exploratiou Cholingiognpln at tlic tune 
of operation docs not alnoysoicrconie this obstacle * 

During the tuche year period nndet study stones Mcrt found at tl e time 
of operation in l‘)0 patunts In scscutccn of these subsequent ebolangiograms 
shoued the pros nec of a rotaintd calculus Light calculi requited icmovil at a 
second operation \t the same time 249 choledochofoniics were performed m 
s\hiph stones were not found Subsequent rocntgni studies shoued the picscnce 
of a common duct calculus in iniie of these inliciits Three of these patients 
required remoaal of the retained stone by operation This is a fetal of 20 re 
tamed calculi m 439 cholcdoehotonncs (5 9 pei cent) 

This high incidence of rot iincil calculi induatcs the surgeon s difiieults in 
bung ccitniii tliat no stones arc niKSotl at the time of operation The usual 
methods of common duet exploration uert employed m all instances Trails 
duodenal renioial of eileuli was neecssais m 18 of 19f) eases of eoiamoti duct 
stone In only tuo of thev. tascs did complications arise In 1 oth instances onlr 
mild wound infections ocemred 

The postoperatice ebolaiigiogtaphic studies on fice patients (Table IV) 
rcsealed one or more opaque shadows in the outline of the eominon diief sug 
gestice ot icsidiial calculi In euh instance the T tube was rcmoied at the 
suggestion ot the surgeon the reason for this decision is no longer api ireut 
Itocent information on each of ihCM. hie patients indicates no residual si'niptoro-s 
of duct calculus Only one patient ha I a single cpii>ode of jaiindiee following 
discharge fiom the hospit il No additional sniiploms or recurrence of y uindicc 
ha\e occurred in tins patient m a period of three anil one-lnlf \ears 

Seveinl explamtions i in be offered lor the exesUent end Ksulfs in these fi\e 
patients It is quite apparent thit a smele ehoHngiogram ftwo pati(.nts) offeis 
no eonclusiio cvulenee of a residua! calculus In those patients iiihiii wlom 
upcated lOcntgenognpliK atmlies were earned out there seems gool eiulcnei. 
of stone We must presume that these have betn discharged from the duct or 
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are still present but h'i\e failed to produce sj-mptoms of obstruction The httci 
couise sepins uiilikeU since all of these piticnts jvere oj erited upon troin thue 
anl one half to eight jem ORO AAhile it is possible foi i calculus iMtliin the 
common duet to remain silent for this length of time it seems miprohabh tint 
such a course would be followed in all of these patients 



'Null the hi^h inenlcn c of retimed t douli sonu addition il nuans of in 
’'’stigating the duet sistora at operation seems nquisitc This need is answered 
I art l)\ exploration of the hiliarv dwts tvs me viis of a eholangiograni at the 
hiiii of operation and prior to closure of tl c nl>donunal w all Such a procedure 
s onlj a few extra immttes to the operation and m n often insure a com 
r efeh patent luhan sa«,tcin The presonee of ft filling defect in the eholciloel o 
unequnocal csidencc of a retained calculus \irliuhblcs nincus or 
mai produce confusing defects and the diagnosis of a retained calculus is 
•^'^t intirch reliable from a single and ocensu inlh multiple ebol mgio.rain In 
- casos (Table H ) the rocntpenogripluc ca i leiiee of ohstnictinn disappcarcij 
'‘‘^toperatiich after irrigations of the duct swtem 'since a siiiHe cholan^io 
•.rani n not complete CMcIeiiee of a rctamwl eahuhis <ind if an ibstnieting defict 
' ''hparent irrigatiorcs of the duet ssstim an w«nh\ of triil before resorting 
’oowond operation 

in exploration and dmiijj-c of tl* cxtrahcpatic ducts tin suiareon 

^ust aliiaix dceule the optimum tim* for with Irawal of tins dram ige iiil>e f I jg 
fler Careful scnitinj of this group of patients the following obsonatinns 

he recordcl 
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1 W li(.ii the duct 13 iiomil in ipjioannce, sh^htlj or modcrateh dilated or 
\er) sli^htlj thickened the citlietcr or T tnhe maj be removed within eight to 
fourteen dovs followung cholodochotoinv Before withdrawal there must be 
cholangiof'r'iphic evidence of freedom from olistcnetion, jirompt spilhpe into the 
duodenum and full v isnalization of the major hepatic radicles 

2 The picscntc of i catheter or T tnhe within the bilnrj duets foi as lone 
os one to Iw o yenrs has not proiluced stricture or sev ere scarring 

3 In the presence of marhed thiehcnmg and dilatation of llit common hile 
ducts It has 1 cm our pohej to allow the catheter or T tubL to remain in situ 
for two to SIS months often longer The pitieiit is instructed to iingitc the 
tube wit!i sshne solution two to foui times dsih snd is given an ord cholc^oguc 
which Is to be taken as long as the lul>«* remains within the duct 

With these observations in miiul it is ptopei to note tint two potieiils di 
viloped a Rtneturo after exploration and draunge of the common bile duet 
which iicicssitatid rcopcnfion In one instmcc i tubi much too largo for the 
duct was inserted with swine difficiiltj It is oinious that nnrosis of a portion 
of the duct wall maj occur when it is stretched and disli nded bv i large foreign 
bndj In the other p itient the common bile duct was nctidcntallv tronscctcil at 
the timt of chokcvstcctoniv ainslomoscd and a T tuhi splint left in place for 
two months Subsequent olistinction b\ stneturc necessitated reopcntion This 
instanri Ins bcui instrumental in indicating to us tint o transctled duct re 
paiud over a T In! e or eat! etc r should Invt ih it tubi, left m phte for sin tn 
twelve months dipindmg upon the amount of inflamnntorv reietion and scar 
present ihoiit the site of anastomosis iiid the pncisincss with which the opci itor 
IS nblc to pjiroNimatt the seven d dn« t ends 

■\\e have coiicludid then lint following exploration and dinnnge of the 
eoininoji hh dmtv the T lulx ortitheju mai he renoved witbi/> ih first two 
weeks provided the ductal lumen is Mkquitc anl unohstruoted ind tint the 
walls of the duet m not m irkeillv tliKkcn d \\ lieu there is ivideiicc of marked 
cliolidncliiti'. the <lt iiinge tuK should le left lu plate with fieqiicnt dailj irri 
gntioiis foi two to sit months If i struturi is ptesent or anticipited Imalm? 
and contneture irc cs] ectid and th« tube spiml should remain within the duct 
until it tso jiroccssis aie complete Th«se simi It ol senations have contributed 
grcatlv toward a satisfictorv conclusion m the patients upon whom "e I n\c I'cr 
formed chnlcdochostont} 


SI mu \R\ 

Ciitani definite crtlcna slum! I exist Infoie the comiium I'lle duct is opencif 
These art 

1 Palp iblc si »nc m tin he| Uw or cor nion liile ducts 

2 Iiundici ' — 111 idmissi n to the hospital ni rc int 
q DilatalHii or thickcnin_ of the likdiuts 


l> mems 
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The presence of an\ one of these entena dennnds clioledocliotonn \ simll 
contratted gall bladder is not considend as an indication for cholcdocliotomj nor 
b a historj of jaundice unless its occurrenc e li is been recent 

The incidence of retained calcnli in this gtowp of patients is o 9 per cent 
In alt patients the common duct nas dr lined thioiuU a T tube or cathetci 
Tiio length of time tlic tube renmin-d in situ d(i ended ujon the findings at 
operation Conclusions based ui m tlic obsmitions of the surgeon at open 
tion arc made upon the length of tiiiii c\tcniil draiingi of the hepatic and com 
moil bile duets should he carried out 
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MIOTOM V ACQUISITA Dbl TO CIIRONIC CALCUl OUS 
CITOLEC\'^TITI‘i AND CUBED BY CIIOLEClSTECTO^n 

I DiRisPi-rirL MD A^D Edith Kum JID Columbxs Ohio 

(From t}t Df/nrlment of Tecrairh Sarg rgef TIeOho State Un vrr$ ty) 

M \0T0NIV nequisifa is n r»re disease of muscle Mhich presents the/mt 
stindm" features of increased muscnlir irntabilitv and contractility asso- 
ciated mtli diminution m ihe poivei of relaxation It constitutes a smdroii c 
niuch inclii les the tmjotonic rfisorrfcr of iiotcment with stiffness tension and 
spasm m the soluntarj nmseles when motements aw initiated the myolontc 
reacUnn with normal nice) nnicnl and electrical excitability of the motor i erics 
but an ineressed nlechanlc^} and electrical cxcital ilitj of the muscles and nius 
Cl lar 1 jperttop] y 

There liaae now been desciilcd to ourknowkdiip thirfj six cases of rnotonu 
acquisitn ‘ ’ These 1 ave all occurred m men patients except one The one case 
occurring in a woman was repotted bv \osik and Shannon* m 1942 

The acquired form (nnotoma acquisita or Talma s disease) has been usuallj 
differentiated from the eoiiRcnital form (mrotonia congenita or Thomsen s 
disease) although these mas 1 e different chronologic manifestations of tl e same 
underlvin" j athologic process T) c underlying pathogenesis is as set not fullv 
nndei’stood eaen though we know Talma s disease is not congenital m origin bnt 
usuallr develops in adult life following «r during an infection or following 
trauma or intoMcation In fact myotonia acquisita frequently ifnotalwais 
IS spcondai'v to some otlier disease entity It has alicady been described to haie 
oernrre I following tiaiima dvsontcia gastroentciitis alcoholism lead poisoning 
tubewulosis and typl oid fever The disease tends to improxe spontaneoush or 
go on to complete recocen Frequently boweicr it is important to s arch for 
au underhing pnmarv cause in the secondary form since reraoaal of this factor 
n as Iccieasc the seccrits nr I length of morbiditv of the maotoiiia sucli a.s is 
dcmonstnlcd in our case llsotonia apparenth followed chrome calculous 
cholccs&titis with an as. ociatcd cliionie 1 c| itUis and was cured after cholrcvstec 
toma choledochostomy and adequate follow up trcitmcnt of tl c 1 cj atilis in the 
case wc arc al out to report 


C»SE REPORT 


Tic at-» up to 101" on It a jatmt arc falh «I 'cr bc-l n the report of No k o" * 
S'! aennn ’ W1 le it tl c ClercHod CIm d 194 »1 e comi !•« ned of en n puig niu«c1o' »" f 

swell ng of Dt»- f-hc Ucatnc aaire for tie fir t t me of er rap ng pi» n n the r ght talf 

will raU T ion down to tl e foot in 1 HB three nontl^ folio v nff 0 P’dI vslerPctooiy for raenor 
rhag 1 H e pi n often a aliened II pit ent 1 na" the Ji A t uni as not relate 1 to eref' •’ 

■Mathed in er On an 1 pi ntar fiei on of tl e r ght foot frequentl were assoc ated w th the 

vienpna Tl e o I er eilf and 1 oti ntnw »ere » m I rU mohei n pi n rlrUirytrtc' 
nj: of tl e muvlps n romi in e ! tl e pa n a im 1 1 nfal •well ng of ror pus jo Bts of the 
1«<l anl part oularlv those of tl e I nd clout I re nd 1 1 hi c as noted in IS 11 Th “ rss 
areoiupan ed I \ a we gl t (Tiin of I «*Bts pomils Me « n mrapla nel of pra t ealiv a eo" 


p<yei ed for r 
A14*J hy a B” 


the Comly Fund 


earth of Tte 


«;tate tnl e * ty 
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••lilt “•paetn” of the right calf of four icars’ duntion nheroas in tl e beginning the *pi«ms 
intermittent in character, each la'ting about tl irt^ minutei \ cramping sensation in 
tie left arm nnl si oulJer girdle and in the muaeles of tl e back then developed The right 
ina and 'loulder girdle were gimihrlj mroUel anl during 1041 retar lation of movements 
of this s de and severe headael ea occurred The patient had alnavs I een of a nervous tern 
{■crament Here had been an esaggeration of this stniptom folloi\ing the surgical mcno 
piose in 1531* She *tated she had a ‘ nervous break Ion n in 3937 wl ich require 1 sanatorium 
tare Neurologic esamination in 1042 revealed negitivo Undines The right calf was in a 


Continuous state of contraction Reflexes nerc all bn k and nonpathologic Fnradic and 
gilvan c stimulation of the motor nerves nns normal but tlcre was a hvpcrirritabilits of the 
right ealf touseles ^ piece of the right gastrocnemius muscle was taken fur biop'i S?ctions 
of it slowe .1 normal stnated nin«cle with areas of degemritinn and liyalmization of mu’clc 
fihera Ponic filrosis of the intermuscular septa was iri** nt nithiut a sign of actise inflam 
'oslory reidioB, parasites, or neoplasm Pain was tlea the «ut«tanhng «vmptom No In per 
trophy of the muscles was found although the nnotonic svnltome was present Tie patient 
*M unable to relax the affeete 1 moselca or to initiate a rapi 1 movt ment Tl e myotonic reae 
■''ft to tnci hanical and electrical stimuli was observed 

After leaving the Cleveland Clinic the | atient f< i tinged to li ive nlmo«t constant severely 
Pim n ipasnia of tl e right calf museles Cramps often oecurred at night but were worse on 
mg Pecausq of stiffness of tlese muscles diffcultv m arising from the sitting position 
a in eg^nning to walk was associatel The jatKRt w is cxhaustel after walking a short 
aace There later occurred a constant increase in tli«* «ue of the ealf which wus present 
* * l^cre was no spasm Frequently this area felt stone hard Mental and ensetiooal 
* il not «oem to agitate the condition Climbing «*airs aggravated the pain. It finally 
aaie neeessarj for her to hire help to do the housework frhe visitel several physicians for 
eaT«'''''V disiase but without permanent imiroiement lyiral application of heat 

persrv"^ l^niporary and partial relief of ]aiD I laimenls and pills pro<lucel similar tern 
nerve was injected nt on« tine with novo am which the patient 
. “'•ffotuated tl e pain She Iwnw mu h depissscil Wau'c of this continued dis 
7 atid was discouragel by the manj unsucces«ful albmpls to remely tie disease 

* rnlient entered tnivofsin llospial on Tan 14 ]•>}» complaining of this ronlition 
jHjr ^ episoles of opigastno li«uess which lagan approximatels seien years 

** * *'* "I"* "W eharacienrel I y gn«eotis eructations an 1 al dooitnal listettion 

v<ar fwqucatlv after eaiiog fatts f<<H|s Tie jatient hal four to «ix attacks n 

Tomtlmg of lilesiaioel fluid each of which listcil for from 
It frcmie**iV° * hours The nreoiipansing pain wras sharp anl intermittent m type 

cn fn!' ^ *0 The tip of tic right stajula anl w is aggravated I \ I o<h moiement 

ssw*^' i"* oppor right qua Iraot fendern ss nmained following the pain he\er 
Tut there wen no chilU Jaun lire of the soleras and the 
"f nunli rturitus was present jnlermitt nils for M*verat v.ars During these attacks 

plUtonc. ^ ’t“o's were rlav-coloreil Cl ole« v*togrn hv reiealed tie prevnee of maov 

Fh * "* 

'Strd diminution showed the jatient to l<e welJ deiclopcl and rather olsve Her 

»nh ihf*" ^®^_'*** vrars ^ho di 1 not apiwar aeuteh ill The temperatun. was 9S4* F 
'Via respirations 20 anl the Moo.! pressure i.r sismlie anl so dia-tnlic The 

lad resft I showed no rvilenee of jainli e Tie pupils were regular rounl 

iwtliTTii. nceomn olation The wl ns wire normal in enlor Tie con 

Nasal examiualionrv-ila! no aln.rnni lies « re a eom 
•'"rtanlJ I™" >«"■ S'"' "-I"" ,1. 

■' ,7'’,'"' »' .s' .. 

Issgs , ’ r d e«t The I r<-i«ts wen oIm h in 1 |sn lul us l ut oil erwise norn al The 

“ s-it,?, ^ rrrens'ion nnl nuwultati n Tl. » art wn* norm.l in .it, to per-u-sim 

“I ttodeMf*'' normal qualitv anl n> numur w rr jee-nt There was nark.s) imier 
t ndfrie * pressure of He ujper ni.1t |nalrant f tl. aMoraen Tie p-imt of man 
* w-us (ho Slvvorobson area Tie liver extended 1'^ fingerbrea Iths lelow 
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tlf nt,ht fostal margin on Jeep mapinitioii It wag trnJer ami ilcfinitoly mlargel on per 
cii-i'ion Tl ere na- present n wellliealed MaterCLtom} near Otheneisc revolts of the re 
nminler o£ tl e abJon inal e'«amiiiation norp lu-gntue Tl B rigl t leg even «1 en related was 
IpSciitp)} lirg T I) in /ts mitp ob iB^fieihoa aaH mtasttre^'! eti gresfpr iit e/rrun}fpreB>'e 
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thja thi* 1 ft at the n d calf area Tie olf onvlen of lie rglt le^ In contr ctel were 
mit anln" laid as ood an 1 verj to ler to pilp\t o Fg J -1 Tl ere nere no ev Jence« 
of»or1v(lgl I) Cat as«lo and I Inrel ani le alked the na rs w tl con leralle 
1 ffi nliT The rcfleses were j 1 olog tl lougl out 

On adm on tl o red 1 looJ fount a» 4 800 00 tl 1 eniotlob n 13 Cm per cc t 
The wh te llool celts nere 13500 with neutroph lea ft) |er eut 1 n phoejtes " per cent 

t nncjtea per cent eo noil les 1 per cent nnl ll |l les 1 jer cent The egmenter 

«» e ri per cent ani tl e nnn egi enters opr cent Tie 1 lo II ahn an 1 M zz n te ts for 
•vjl Ij mre nejnt re re ults Tl e 1 leel ng t n e n nj, ll e I>uke inctl o 1 an ] ra nute "0 

>eco d and 11 e lolt ng t o u ng tl e anl \M e e I o»l as 4 n notes 4 ■<on 1 

«h h are E mil Tie ter n!e\ a oO tie I et an le Beri.1 nes.nt e nl tie 

nd ect le tlan 03! n g per cent 1 h nre nor A II H *>d uren n tro„en "o a I 
Ih Uont «m.ar 101 ing jcr cent Tie lloid I ol erol n IJO g jier ent I ch 

* nal The 1 ppur a 1 te t f r 1 rer fo t on el le<l rt < m 1 al n rn I 

■Hel « d p 0 I romi n 60 jer eent of no n 1 II 1 fil tl lci rea^ t 



IT. 


uidifidually hgateJ with double futures of nediam black silk The gall bladder a^s eNfi«eil 
m tUe Usual fashion and tbo uneotcred area of the liver was Tepentonealizcvl with intcrmpteil 
"uitures of fine Mack filk A medium sited eig^rette dram tras placed in (he ponci of iTori'oa. 
Both the long end of the Kelir tube and the cigarette dram were 1 rought through tie »V 
dotninal incision Five grams of mierofonn lulfatfaiatole were then dusted lightly about the 
intra abdonunil operative area The abdomiiuil laeision was closed in a routine manner using 
interrupted sutures of black ailk m layers tliroughout 

The i-fftoperative course retnaineil nnevcntful tdequafe amounts of 10 per cent gtaco«< 
in distilJc 1 water as well as normal saline solution were given during the first tn-o diys post 
oporatively The cigarette drain was completely renoied on tho fourth day Postoperatively 
the diet was inereaseil rapiUy ag tolerated to the preoperative type of intake Early atnhula 
tion was carried out ‘Syukawite in aderiaate amounts was adminutered The lilo appeanJ 
dark green and clouds so tint two tablets of ketoehol mere given three times ilaily begtnniog 
on January 22 Twenty four hours later deflniln inerease in the amount of bile drainage was 
DOfeJ and this liecatne wore gollen yellow in color by Jan 25. 1945 Ti e skin «uture< were 
remoaed ou tho seventh day Cl olangiography was done on January 30, the twelftli post 
opcrntive dav, using lipiodol, which aiaualited the left aod right hepatic ducts, the common 
hepatic duct, an 1 the commoit bile duct to bo normal lo appearance will out evidence of stones 
or of obstmclion. The lipiodol passml frcily into lbs duoilenum Tie Kehr tube was there 
fore clamped The patient remainel avwptom free and this lube was removed on the fouv 
tcontli postQy<ra,t\v« day The patient was discharged on Feb 3, 1943, to return to our offiii 

Byr 6ept So, 1943, the spa*ei# referable to the right lower eatremity, which had b«a 
present for eight years prior to vurgery, had practically subside I She tad been tresfeJ 6y 
variotts ihy«ieians tliroughout these yeat« without relief However, after choKcysteete^f 
with choledoehnstomy the pain referalle to the right c«lf muscles rapidly divappeareJ 
Thereafter, tho contmeture of tl ese muscles al-o di«appcarcd gra lually At this canmmnt’®*' 
slie complaincil only of an occasional alight aliffoess but wo cooiraelions of tiie nin*eles. 
Frequent follow up examinations s nee feptetnUer, 1915, showei the muscular iypertfophr to 
retaata for a long time after the myotonic symptoms hncl disappeared Ifowevcr, this lisib 
gradually letumeJ to a noroal site so that on Aim 12 , 194*, measurements of the lower 
ostreaitics retcnled them to be equal in circumference (Fig 1, 21) at 45 0 cm above (75 cm ) 
the knees, 31 0 cm lielow (7 S cm ) the knee«, 35 5 cm at and calf (12 3 em below the 
and 20 5 cm at the anklts Mental depression had disappearel emee cholpey^teetoniy eo W' 
she felt that life was now worth bvmg Tb« headache* bad comphtelv duappenrw/ 
symptoms referable to other parts of the Iioily ha I disapiienred to a great extent Omt tru 
normal and she was able to carry out all oornial avuvities ineluding houw-’work 

SUUUaBt 

AppareniU tlie etiologic f.actor avhich explained the myotonia nnil niuscubr 
hxpertrophy m this case xxjs a chronic calculowa cholecystitis with an accom 
panting cliionic hepatitis of several jearg' duration After removal of tie 
bladder and adequate treatment of the hepatitis the whole syndrome complch' 
siilisidid This case was also of unusual interest since it appeared to he the firs 
of its kind repoitcd to have oecurre*! m n woman 


REtUIENCFS 


1 Krabbe, Knud II The JivnioDia Acniiisila in Relation to the Po 
Iljperlrophv, Pnm 87 1S4, mi 

" Moore SI T Myotonia Xcquuitn A • a»e Showing Sfiotonia in 
Following Injure, \in J Svih A Neurol 19 40* 1J13 
T Vosik X\ illiani and Shannon,! V\ Alyulvnia \cqui«ita (Tiilmi 
laol Clin Quart. 9 1S5, 1942 


•itncurilie Mu-eufar 
Both rower 
a I r>i«ea«i), Cle'< 



HERPES ZOSTER AND THP. SUPtGICAL ABDOMEN 


IewisH Bosiilr, Jr , AI D , \nd Cvrrimton \\ ii LiiMS, Jk AID 
RlCHilOND, Va 

(From the Department of Surgery lied eat ColUge of I irgmia) 

A M0\G the manv cau&cs of abdominal pam ivlucli must bt diffcientiatcd ui 
^ the <liagnosis of the surgical abdomen herpes zoster may offer a difTiciilt 
challenge to the examiner That this syndrome may mimie mtn abdominal 
pathologj has been pointed out bx \anous iiiTcstigators m the past, but the 
close simulation of conditions requiring suigical intervention is not cloarlj 
or readily appreciated Two patients with abdominal pain as the primarj 
^^ptora haic rocenth been seen m whom the clinical pictiiie of intia abdominal 
<liscase was so closelj simulated bj heijics zoster as to c iiise difllcultj in eonect 

diagnosis 

In brief, the major clinical manifestations of heipes zoster are as follows 
the disease is frequentlj prccciled bs an upper nspiratorv infection whicli 
antedates the onset of sjmptoins from the zoster infection bj scicril dajs The 
emef complaint u usuallj that of rather se\cre and steads sometimes stabbin,g 
r*iit distributed m a radiating course along the csteni ol one or more poripheral 
nones usunlh m the trunk region The skin eruption winch is characterized 
Rroups of scsiclca on an eiylhennlous base ordminh comes on scscral d ijs 
<r the onset of the pain and is distrilmtcd also along the course of the sensors 
^erve The disease usualtj ottneks the dorsal root ganslia of the thoracic seg 
cnt> but commonly iniohcs also the areas supplied b> the trigeminal and 
JAt iimbar nerves It is m the prcherpctic stage of herpes roster that confusion 
'til \isi.oral disease usuallj occurs 

*® possibilitj of contusing licri'<^^ zostci with \isceril disease has been 
*'0tcd bj several authors In 1902 Curtin* reported one case of 
arrhal appendicitis whieh siibsideil and then was followed b\ herpes 
He also described mimiciv of intrathoraeic and renal patholoov bv the 
of 1 Hi^crenfiaJ Diagnosis ( allot* listed herpes zoster as the cause 

as often ns all renal diseases eoinbmed I itehfield” in 1911 
aW ^ posterior ganglionitis simulating surgical conditions in the 

^^^"men He eases whore unteral <ohc and cJiolnvsiip disease were 

tion appearance of luri'etic mslies and qiiutid Maruiaui s desenp 

barn ^ ll'OUght to be gciicrilizti] peritonitis but later proved to be lieri'Cs 
'^aal'V Aoung’* h i\c desenlnd eases of lurixs zoslei simulating 

'• «ev ' Boland’ remarl ed on the lack of oommeni in <lermaIolog\ lM>oks 

be ^ Possilibtv of confusing hern's with ar>ute ulxiominal disease 

^ erromoush diigiinscd is acute iippinilieitis in wbieli 
tion ** 1 ” fortiinatolv dcla\e«l until the ap|*caranee of tlu lurpetie crup 
”1^”" Ollier authors who Imt listed herpes zoster with diseases to lx* 
^♦'ni'rce^ diffircntial diagnosis of the acute n!>dc>m«n an I’auHin” and 

* for mbtlcsUon Aug A IM* 

773 



SnKGERY 


indiTiluilly boated with double of melium bbuV silk The pall bladder was Mi-i«e.t 

in the usual fa«1 ion and tl s uncoTered area of the liTer uua repentonealized with mterruple'l 
sutures of fine bHck «ilk A jnedium sized cigarette drain wag plaecd jn tlie poach of Afonsoa. 
Both t! e long end of the Kchr tube and the cigarette dram were 1 rooght through tie ab- 
dominal incision Fire grains of mitrofonn sulfathiazole nere then dusted lightly about the 
intm ab loniiml opcratire urea The abdominal inmaion was closed in a routine manner d« ng 
interrupted sutures of black silk in Kjers tbroaghont 

The IH stoperafire course rcmatncl imeTaitfuI Adequate amounts of 10 per cent glucose 
m distillel iraicr as well as normal aabne solution were giren during the first two days po't 
operatiiely The cigarette dram was completely remored on the fourth day I’ostopemtiielr 
the liet was incriasel rapi lly as tolerated to the preoperatire type of intal p larly ambula 
tion uiis carrici out Synhnyaite in adequate amounts was Ddmiiu'tered Tic bite appeare-I 
dark green and cloudy 'o l> at two tablets of fcetoehol were given three times daily beginnisg 
on Tanuary 22 Twenty four hours later definite inerease In the nniount of bile Iroinage was 
notel and 11 is I ocame more golden yellow in color bj Jan 2a 1915 The skm sutures «cie 
removed on the ecienth daj Cliolaogiography was done on January 30 the luclfth post 
operatise day, u«liiB lipindnl, which sisualued the left anl right hepatic ducts, the common 
hepatic du t, and t! e con oion bile duct to be normal in appearance witl out evideo c of stonn 
or of obstruttion The Iipiodol pa8»cl freely into the duodenum Tl« Kehr tube was there 
fore clamped The patient rcmaineil eemptom free and this tube us* remorel on tic foir 
teenth postoperatire day Tie patient was di-u-harged on lob 3, lOtu, to return to our o* * 
By Sept 23 1943, tic spasms referalle to the right loner extremity, nbfh tad t-eee 
present for eigl t years prior to aurgery had proctically subsided. Slio had bees treatel bit 
wiouj physicians througl out these years without relief However, after cholecystectoniT 
with clioledochostomr U « psin refetal le to the right eaU mu«elei rapidlr di»appear«l 
Thereafter, the contracture of these ranseles ali*o disappeared graJunlly At this exainiaation 
she coBipIaioed only of an occasional slight atiffoess l«l so cootraetions of the ma*ehe 
Frequent fellow up examinations since beptemlerr, lOtS, showed the muscular hyiicrtrophT to 
remain for a long tunc after Uie myotonic symptoms bad disappeared ITowever, this bni“ 
gradually leturned to a normal sire so that on April It 1917, meaiutementi of lb* 1*"*' 
extremities levtalcd them to be equal in eircuniferenee (lig 1, £) at 45 0 ctu above (7J «"'■) 
the kneet, 34 0 cm below (7j cm ) tic k-nees 33 3 cm at laid calf (125 cm Iclo v lIiciBCCSj 
and 29 5 cm at the ankles itenfal depression had disappeared since cloleijitectoiav so tit 
sho felt that life was now worth bring Tho headaelet lad eon plctelv disappeired * ^ 
symptoms referable to other parts of lie lody hal divnppenrcd to a great extent Out was 
normal and she was able to carry out alt normal aclinues lachifling hou»-"orV 

SUMM4R\ 

Apparently the ctiologic factor which cxplainwl the myotonia nntl muscular 
h%i)i.rtroplit tn this case was a chronic calculous cholecystitis mth an accoui 
pant ing chrome hepitilis of several Tcirs' duration After removal of tie 
bladder and adequate treatment of tho hepatitis the whole syndrome complete ) 
subsided This case uas also of unnsnnl mtercst since it appeared to be the 
of us kind reported to haseoceurretTin auoman 
m-piRrsCES 
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HERPES ZOSTER AND Till SIjRGIC VL ABDOAIEN 


IlwisH Boshpr Tk aid ai^d CuiRiNrios AAiilivms Jr AID 

RtCIIMOND A A 

(From Ihe Defartn «it 0/ Surgery itcd cal C tiejc of Ftrg nia) 

A HONG the many causes of abdominal pun which must be different! ited in 
llie diagnosis of the surgical ibdomcn herpes zoster may offer a difficult 
thallpnge to the examiner That this sjndrome maj mimic intra abdominal 
patiiologj has been pointed out bj \anous msestigators m the past but the 
dose simulation of conditions requiring surgical intcncntion is not elearlj 
or readilj appreciated Two patients with alidominal paui as the primarj 
^JQiptom haic recentlj been ‘scen m whom the climcd pictute of intia abdominal 
disease wai so closely simulated b\ hcriies zoster as to cause difficulty in correct 
diagnosis 

In brief the major clinical niamlcstatiODS ot hcipos zoster are as follows 
the disease is frequently preceded by an upper rcspintoiy infection which 
ftntedates the onset of symptoms from the zovtei infection by several days The 
chief complaint is usuallv that of rather severe and steady sometimes stabbing 
P2ia distributed m a radiating course along the extent of one or more peripheral 
t'Sf'es Usually m the trunl tegion The skin eruption which is characterized 
' Pttiups of vesicles on an erythematous base ordinarilv comes on several days 
^ hr the onset of the pam and is distril uted also nioiig tht course of the sensory 
“‘‘tve The disease usually attacks the dorsal root ganglia of the thoracic seg 
but commonly invohes 'ilso the areas supplied by the trigeminal and 
rst 1 iml ar nerves It is in the prehcipctie stage of herpes zoster tint confusion 
"hhvis oral disease usually occurs 

The possil ilitj of confusing herpes zoster with visccnl disease has been 
Pitviously noted by several authors In 190J Curtm* r ported one case of 
*atarrl al appendicitis which subsided and thou was followed by 1 erpos 
^hr He also described mimicrv of intrathoracic mil renal pathologv by the 
rotne In Ins Differential DiagnoMS Cabot* listed herpes zoster as the cause 
^ unbar pam as often as all renal diseases comhintd I itchfitld * m 1911 
acute posterior ganglionitis siniulatmc surt,icil cmdilions in tie 
cited cases where ureteral colic and cholecvstic disease were 
j f ®P1 *^arancc of 1 crj etic raslies and quoted Maniiaici s desenj) 

a case thought to 1 0 gcnenlueil peritonitis but 1 itcr jirov ed to bo herpes 
r'nat d ‘ ^ oiing • have descril ed eases of liirpcs zoster siinulatii g 

p n Boland’ rcmarkeil on tin la«k f eomment in dermatologv books 

Be possil lilts of (tmfusing Icn s vsith aeutt al dommnl disease 

ape ^ crroncoush dii^nosil is acute appendicitis in which 

l«n fortumtely delaveil until the apiiaraiuc of the herjctie cnip 

'‘onsjj other authors wlo have lists I lorjies zoster with diseases to be 

Con diffirentinl dia*Tiosis of the acute nldonien are I’aiillin * and 


jbllcatlon 
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inliTidually ligated uith double «ttturM of medium black eilk The gall UaddcT utii excised 
in tl e Usual fasliion and the uneoTexed area of the liver uaa xepcritonealited with intetrupted 
sutures of fine black silk A medium siael aj^rette drain was placed la the pouch of Monson. 
Both the long end of the Kehr tube and the cigarette dram were brought ihrough the al 
dominal incision. Fire gmms of untraform uilfathiazole were then dnsfed bghtijr about the 
intrn abloninal operntife area The abdominal ineia on was closed m a routine manner using 
interrupted sutures of black silk in layers througl out 

The i< ‘toperatue cour«e remainei) uneventful Adetjuate amounts of 10 per cent gluco«e 
111 d) tillel water as well ns normal saline solution were given during the fint two davs post 
opersfively Tlie cigarette drain was comploiel^ renoted on the fourth day Postoperatircly 
tlie diet was inereane 1 rapilly as tolerated to the preoperative tvpe of intake Early ambula 
lion was carricl out Svakayvite in ndeqnale amounts was adminictered Tie bile appeared 
dark green and cloudj so tl at two tablets of ketorhol were given ll ree tin es daily beg oniog 
on January 22 Twentv fnur hoars later definite inereaso in the amount of bile draii ngc was 
noted and this became more golden yellow in color by Jan 2^, JP<5 The ikin ruiuree "ere 
removed on the seventh day Qiolangiograpby was done on January 30, lie twelfih Post 
operative lUj, u*ing lipiolol, which visiialirciJ tie left and right hepatic ducts, the eomnjon 
liepalic diKt, and ll e eonimon bile duet to be normal in appearance without evi lence of stones 
or of obstruction Tl c bpiolol passed freely Into the JuoJenom The Ivehr tube was there- 
fore eUtuped The patient remained symptom fne and this tul>c was removed on tie foir 
teenth postopvtativo day Tl e patient was disrharged on I'cb 3, jp-15, to return to our oifics 

By Pept 2u, iota, the ipa<ms referable to the right lower extremity, which had been 
present for eight years prior to smgerv, bad practically sob'ide I ‘'be had been treated by 
various pljieians throughout these years without relief However, after cliohcyilwlow'' 
with eholcdochostomy the pain referable to tie right ealf muscles rapidly disvppeared 
Thereafter, the contracture of these muscles also disappeared groduvlty tt this exominatioa 
ll e eomplnmed onlv of aa oecasiooni ebgl t etiffness bet no cestraetiosi of tl e Du*e]c< 
Prequent follow up exaininvtioos siocc Septealnr, 
remain for a long time after ihn myotoaic symptc 
graduallr leturned to a normal size so that on A 

oxtrcnitiee icveuled tl em to be e|ual 10 cireomferoBce <Ptg J, A) nt -fSOcni abov" (75 m) 
the knees, Si 0 cm below (7 3 em ) the knees 33 5 em at tnid calf (IS 5 cn 1 elow il a knees), 
and 20 3 cm at the ankles Mental depression liad disappeared einre eholccjstectoniY so that 
she felt that life was cow worth living The headvelws bad completely «tisappearcd The 
symptoms referable to other jnrta of the loly bal disapjeirej to a great eflent Clad ws* 
normal an 1 >1 e was nbli to cariy out nil uortojl 0 tivities including 1 ousework 

suaiMaRv 

Apparently the etiologie f ictor which cxplamed the mj otonia and inttscular 
hvpertrophv in this case was t chronic calculons cholceystitH 'nth an aceom 
jianyjng chronic hepatitis oi sctcral jeirs Juration After rcrnoml of the gall 
bladder and adequale treatment of tlie Ucjiatitn the whole syndrome compietcb 
subsidccl Tins case was also of unusual tnterest since it appeared to be the 
of its kind reported to hive octurred m a woman 
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to be mcmseil deep palpation It i.till prj^ent on evatnmation with the 
*M mnal nsui-le* ten'ed, thui mdieatiD;; that mo* of tie pun at lei«t was parietal 
Ip^tve Carnett's sipn) There wn« 5 delinite lanl of hijere»tUe»iu extenling from the 
aJline of the back in the approximate di«tribniion of the eleventh thoracie nerve and *top 
Via; ‘‘harplv at the oudUne antetiorlv The white count anl urine were normal V spinal 
fa J exammation sliowed onlj T limphoejte* and a j totem of lO 

Folloning an intereoMal nerve bloik with 1 |er cent noioum in the region of the 
tenth anl elcienth thiricic nerve* |Ovteri rli lie lain anl liij ereMlie^ia eompletely di* 
sppesrfj and palpation no longer eluitid tendeme** This relief w is permanent witli the 
” eption of some per«i*ting hippre»the»»a in the di-tnbution of tl 0 posterior ramus of 
the tenth thoracic nerie Kuring n lenol «f ol-nnati t li-ting oier ten dai« herpetic 
Ic' un did a t develop 

The followiiis; two ca*ts smmhtiiuf stugudl tlisi ise pnspiiUd ilefimtc c\i 
tkiice of herpes zostor 


1 — k eoloiel mm, aged TO «a-* ndmitel to vt lUlij IIo pitil on Oct 11 

Ui5 (omihviBing of alidnmiml pain an| lonutmg of one Hi « iuriiion \i i toviinuieli 
tventTf ur lour* liefore adou* ion be had become nau'Cite! at 1 iiiuifd Miurtli there 
*ft»r he Doted the Qn«et of criimij pain m tie nglit loner Hialrint winch eooii iniolvej 
'‘e entire aldomen and later loealued acain m ‘l* right lower iiualrant He continueaj to 
t intorniiUtiitly until adnii* ion No hidon of unnari «'niptoai* or other t-ustroin 
tMaal ilieturlancea eoull !e e!i<.itei) hvr four li'* | nor to nd!U)>»i(in lie li 1 1 Hotel » ime 
♦Dlfraess in the right flank anl rieht lower a» lomen 

Trtnpcrnturo on ndtiii*8i n wn* lOiM* I Imt iUi« 'UottU afterward nj* naurlel n« 
' ^ rrr reetum Ihil^e wj* *7 re*p>r«(i n* .h \l I niinil eMmiiiiti 11 reiealeil tender 
with rrlouQl m Uie rigid lower <)uadrani tear McHurnev •« | oint with nssooiated skin 
^resthesia One ol*ener thought that inu* le »| a«ni wax j re«ent in tli ri J t lower 
W TJ leroe«< hijh on the right I v rectal examinati m Insjiecimn of 

revealed small group* of leai le* on an elexnte-l la*, etiouling in n linear fnahion 
* * *** ** * right I wer <jua Irani in tl e nj j toximate didrit ntion 

e eletinlh )nteTco«tal oerte Tl ere wj* 1 «ni»H ,>roup lU the rej,inu of Mcliurney s 
irtroximatoly ^ cm in dianeier 

W I'l'”*”” exammanon teveale.! n red Mood cell e unt >f .000000 with 60 per lent 
“ 't* *hite count of <3000 7. pir cent i latuorphonuclear« on 1 dS per cent Ivmphn 
InnaMi* wa« nigutne exce|i for 1 ilu* Mbuimu r>e*pite lli, ohnoua prevenee 
So h'Un* It wa* felt that Ih, s\oi|tuma uni eign* wer *iifti<iei>l]\ 'uggix-tive nf 

1 arpcnlinti, to warrant an exf I rnlora 1 ij iroton \ 

1 rmaj •'■''‘’‘''in "a* jineil thtnugh n M BuniC' in i 1 a The ap[ iilix npi'earetl prnxsli 
Ilith In * ** newnlrn nole* which III n t un^ar in be inflamed 

®f »ip«nlix HI* liniiic he-ileJ aijendteiti* with filrou* ol litemtion 

TK« raf ” ' roiinl « 11 infill rati n I ut no evi I 11 e of a ute inflammation 

8 t»,i, '7'^ ‘ sMominal pun wa* oW relieveil l> operation anl at lie time of <li*charge 

'^>"‘latcrtlieni.Uwa**tillit.«nl 


No^' 

o lOtf complaining of BMotiiinal pur 
lie patunt lal note! tic xuUen io« t 

^^et ere wiH dcpin,. anl p<r*iste.) ontil nlni**ioi Ttir, wi 
Turn ° 7*'^ iri'cnt Ini no nan*ea r » luting \ 

tltaima! Tie | a*l li«tor\ wx* mt li 
ar* V. v^*") ' I at lent 1 a I 'uffiml > el rt pertol of 

I ^ Xax'C'l Lrigl t rel tloo>l |Hr reitom iDtermiltentl, 

Ba J j*" ^ *“1 I X I l*^n g lod until lie | Tooting illm 

^ *oa I T*" ** *'*" rx'rature pol*e anl re*p>r»tion« were 
C'ca f,i a «uft, vajhoid aMomen with liffu*e terlerne*- 


liiutti*] to the Tlelicnl C'llcRr Ho'pital 


n tile rii.lt lower quadrant 
I Hcl ing ux* revere ennugli 
were n> ranjv ir colirkv 


normal 1 hy'ical exam 
the right liwer qualranf 



SURTERV 


In an evtensire igmcw of 137 Iionpitalizid CiTNes of herpes zoster, Gais am! 
Abrahamson” found that pam was the chief complaint in 118 patients. Of 34 
eases in which abdominal or lumtiar pam was the primary sjmptoni, erroneous 
diagnoses were made m 26 cases Failure to iliagiioso herpes zoster led to 
surgery m 2 instances The erroneous diagnoses coveicd a wide range of ab- 
dominal diseases Since this is the onls large series of such cases ret presented 
in the literature, certain statistics supplied hy Oais and Abrahamson arc of 
interest Most frequenth the pun imohcd the right upper quadrant but all 
regions of the abdomen wire included Tenderness, ngiditr, anoivxia, nausea, 
and loauting were present m mans The difiieiiUs in diagnosi', led to x ra^ 
studios in 10 patients Of the G patients with liimbnr pam. all h.id costo 
sertcbral angle tenderness, 4 h.id djsiiru, 3 lreqnene>, 2 licmafiiria, and 1 
nausea and somiting Retrogiade pielographj was earned out m of the 6 
o.sses 

Intercostal neuralgia or postcnoi r.uliculoiangboiiitis is a sjndtome di 
scribed b\ Carnclt’ * and b^ Davis,'* and this is sjid to account foi nianv otlicr 
wi!>e unexplained cases of abdoir ’ " 

ralgia as the cause of pam iii 
cases of “«ippendicitis ’ which 

skin hyperesthesia is iisuaJh eijdained on tin basis of the viscciosuisory rcHes, 
Camett attributed it to an mJertoslal nciirjlgii In a upoU of over 236 school 
ehildren siiffiimg from pain ni the area of distrilmtjoii of llic lower thoracic 
nerves. Dims concluded that Ihc psms w«r( dm to a isidiculoganglioinliii 
(segmenhi! neiiialgn) eaiised bv .i mnroHypit ririis assocnlcd vnth the com 
nion cold lie suggested that vcMculation iiuv be imusu.il in zoster and that 
siibhcrpetic manifesfafnms mav be Jbe rule In only 2 of bu 230 eases did 
herpes develop The chanctcristic fentwus of this svndromo me segincntnl 
pam and vkin Jiv percMbesi i Davis ivoinlcil mil jbe simiJ irifv of this condition 
to appendicitis, renal <olic, ibolclithinsis phurisv colitis eti IVvi r is nsinllj 
not present but vomilnig ni iv bi .issormteil Ifowevei in roiistrist to the tmi 
lateral nature of herpes zoster 40|>ci cent of the eiscs lejuntcd bv DiMssho"f'^ 
bilafenil snnptoms In the eases rcfcrreil lo bs t’.irmtt the sMiiptonis were 
frequently bibsteial 

We have rccentlv seen a jntieni jdnnttid to tin hospjt.i] with a pre 
sumptne diagnosis of pciincphnc alvsnss in whnU the dngi'osis of sicrmeiital 
iiciinilgia seemed justified A brief report follows 


« \SI RlfORI 


V ] 5 j<Sir-oll cnloio 
lower /[uailrant anJ left tli 
11)6 patient l> 3 d »)«-n 
pneumonia The pni" 

,he left lower quilrvnf 
0 , urmar- «rraPtoi>i* Tl 

eseepUon ■ 

dooieo. 


ink pun of l< 
ftrge.1 fnllOfii 
(levrilrf*! B* 
inorexis «r»« 
e I a lit* ha.l 


Imittcil to s| riiil tliqiliil 
«i> neiks lurtiKu Three week* 
mi; treatment for lisle>tio sei lo<i‘ 
iSTiCiastiBje in the In k anl rsli-i 
I resent Int nn os«e,.^ T.miifinjr 
inrrea>eil la wwenir liiirinj; lie 
• * ht pul*! 70 reepirii 

JiDj"! aere Iimili-'l to 
boat Ti ere wi 

rertebral anglt The 


ri ni[Iiiniii 2 of lefi 
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• three .h\» I- fo"" 
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?\> W Vvj deep jn\jiatioa It rtiil jTr^nt <'n fxaiWQatioa anh the 

•Wominil njuvle* ten-el thu’* intli<^l>ng that mo-« of the pun at l^a^t wa« parietal 
Ipi'itiTe Carnett » fign) There 5 ilelinitc Janl of li\jtrc«tht^i i extending from tlic 
Eilbae of the back in the approximate distribution of the ele'entli thoracic nerve and etoj 
pinj fharplv at the midline anteriorlv The white count and urine were normtl A spinal 
fai J Man inaiion eliowed onlj 3 Ij mphoevtes an 1 1 protein of oO 

Following an interco-tal nerve block with 1 per cent tiniHiim in the region of the 
tuth anl eleientU tUoiavic neisea jio>UnwU the jam nnl Ujterosthesu cotnpletelv di» 
appeitevl and palpation no longer elieitel tenlernesv Tin relief wis permanent with the 
rt iption of some persisting li)ien«llesia in tie di tribution of the posterior ramus of 
•he tenth thoracic Bene lluring i peril 1 of olsrrtati n listing oier ten dajs lierpctu 
1 liens did n t deiehp 

The following two casts sinrttlatuv^ Miigual dist isc presented definite cm 
nee of herpes zoster 


C\SE 1 — ^ colored nun sgetl 30 sear* was idoutel to M Pliilt[ Jlo-pit il on Oct 1] 
l''lS cowpliiniug of al loniiml pam anl vomiting if one di> s duration Vpproxiniateli 
tsratrfour lours before almi«>i n he lal l>econie nau'’‘atid aid viiniti 1 M ortlv tliere 
utter hr noted tlie OB«pt of crartpj pun in the ni.Ut l<wer ijujiirmt wli «li soon involve] 
•fie eatire aUlntn n and later iwahred •gam in the right lower tjuajrant He continued to 
tomit Iniermitientlv until admission hi'torv of unnarv svmptoms ir otl er ga«trom 
Al tur> anc«8 could 1 > elicit* 1 Por four i1av» ) r'or t 1 1i u«non 1 e I 1 1 noleil some 
tmlerae.* m tl e right flank an l ri|,ht lowvr ah lumen 

Temperature on odmissi u was F but this eloiih aflerwarl w is ns nl« 1 8« 

^ ler rectum I*ul e was ** reepirati *n» Js \l«1uniunl e\ immatiui revrili 1 tender 
' t*ilh retuunl in the ri„lit lower quadrant near Mclturniv s joint with n«socintol »km 
T^fe<lle«ia Onc observer tiougtt that tnusile ejasm wiis j re enf in the rigl t lower 
•li* l*** There was come tenderness hi,.h on the right bv rectal examination ls<;>eetim of 
* 'tin revealed email groupe of ae«.icles on an elevaveil la-s exteabag in a linear fashion 
••'ilhne yf the lack into itc right I mer qua Irant in tin ajjrixiiuate distribution 
eleventh interiostal nerve There wa v «niiH „roup in tlie regiin of M llurnci s 
f "« •rproximatele 3 «m m diameter 

Una i examination revealed a rel Hood cell osunt of iOOinoii with 60 pir cent 

white count of 6 OOO '2 ler cent j huiorj h inurleors anl dX per cent lymjho 
” IfiBalisiH was negative ex er* for 1 ila albumin Despite the olv) 

” h‘ri«'l,« ias ( - ‘ 

'“■oVapjvQj, i, 


‘ felt thil lU 

irrant an exj luratorv laparoloii v 
• mV'*' '‘’•’’‘■'i * " ‘leoftl till ugl n M Durnev m 
"•''r •* few small ne-* Oten notes n 


"UggP tiv 


The ajpii lix apjsari 1 gro««lv 
Is'hyin ' oten notes win 0 lil nil iijpeir to be inflamed 

nf •‘‘port on Ih ujpmtix » is hr ni 1 e-iteil ajionliritis with fit roiis olliteration 

Tie *' There Was con t uni ell mfiltnti n I ul no evihn e if a utc inflammation 

f* ^ ••rnt s nbiloTninal j iin was n f relisvel Iv operitiin an 1 nt tlie time 1 f discharge 
'“"Hater lleraM. was st.U , resen* 


Cisr 2 - , „ 
” ''O'- 5 jot, r 
‘"■"tie pat, ei 


“ Werfere w,tl, dejm. 

' tfxii hn ? i,o,n 


iplainiug of aU< min il p 
ha 1 n le ] tl e sO Heo n<i 
igl I ft ink Tl« jai 


ri t jii*rsi&ti I until ' 
riecnt I ut n I nau' 
I tainisl Tl e I ast 
I alien! I « I “Ufftre 
re-l Howl jsw r*sti 


1 r iiegc Ilospilal 
‘‘IX davs liefore 
lit lower quadrant 

wo* cevere eno«[.li 
nmpv or colickv 
histirv of recent 


[resenting illness 


*^‘jl'’*» »nl tie 

iott*rfVT'i''^ tvnpcmture fill e anl resj imtion* were normal MitiucbI exam 
ed a soft scnjl cu 1 nl.foinen with lilTuse tei leitie * m the rigl t 1 wer qua leant 



extending into the flank and with aome eo«towteljral angle tenderne'S. Ko hjr«re$thp»ii 
of the akin was noted Rebound tendewncas was not present No organs or Bu’ses were 
palpable Peri*tal<ia was somewhat hTpenelire and eontmnoiia Rectal eaamLoation waa 
negati-vo with the exception of tender external henorriioids and an enlarged prostate 

laboratory examination repeated a white Wood cell count of 6 800, with 63 per cent 
poljmorphonucleara, 30 per cent lymphocTfea, 2 per cent eo«inophiIc9, and 5 per cent mono 
cytes ihe hemoglobin wns 96 per cent, with a red blood rell count of 4,650,000 Initinl 
urine eTareinalJon •lioired a e/>ectfle gninty of lOJ? aod was otherwi«e normaJ A deflsite 
diagnosis could not be made on admission, but a careinaoia of the right side of the colon or 
«onie kidnev lesion was considered moat liheix Blooj chemistry rccealed a sugar of 93, non 
protein nitrogenof 30, total proteioa 66, with albninia 40 Floetulation was negative Total 
phcnoUulfonphthalein excretion was 43 per cent am] MD«enttial concentration 1020 Stools 
were negative for blood A proctcscepje cxaminatiea showed only mlcrnal aod external hem 
orrhouls Intravenous pvelogram and barium enema were likewise normal 

On the fourth day after admission, ten days after the on<et of pain herpetic le'ions 
consi'ting of resides arranged in small groups surrounded by areas of erythema appeared 
on the trunk The groups were separated hr srens of normal skin The le«ions extee-fed 
from the right side of the spine almost around to the umbtliens in the distribution of the tenth 
intercQatal nerve By the time of the appearance of these lesions the patient's nbdonjinal 
soreness and tenderness had practically eub«i1ed At the time of discharge on the eighth 
hospital day the lesions were begioniog to fade 

DISCUSSION 

In the firat ense of hcri>cs zoafer presenteO, in 'vhieli llie ntldjlioinl diag 
iiosis of appendicitis 3'as nude, n po^tcuol inlcrcostnl nerve Woek would havt 
permitted more accurate evaluation of the apparent deep tenderness The 
application of Canictt’s test, thnt is palpation with tlie ahdommal mivscuhture 
tense, would proliablj have suggested that the pun and tenderness were pro* 
dominantlj parietal Under sucli conditions, one would expect that the tender* 
ness would remain unchanged or be only slightly dimmished, m contrast to 
disappearance of tenderness in mtra abdominal disuse The ebsonec of severe 
svsteniic svmptoius and the normal white count were consistent with the dmp 
nows of herpes Haich docs the temperature rise above 100 ® T m herpes 
In the large sencs of cases presented In Oais and Abrahimson the Icufocvte 
count r.inircd between 5000 and 7000 and m none was it reported .ibove 10000 
In the second case the long interval of ten days between the onset of svinp 
toms and the appearance of the laslv iHwtponed iho v'oireet dnRtinsis <iiid l>'r 
milled an unneccssan number of expensive hboriton proecdiires to be evrnc<l 
out This interval though longer than the average npurttd is reitnnh not 
unusual An examination of the spinal fluid niiv nr m.iv not be of value 
Though a lymphrtcy (osjx of the spinal fluid is iisMaHi stated f« h< pn‘'''nt m 
herpes roster Gais and Abrahamson found it in old' 'iO per cent of the eleven 
patients so examined Dans stated fhxt ui flic eases of somJJed mfereostvl 
neuralgia mentioned preriouslv the spinal fluid was almost alwnv-s negative 
A recognition of tlie radteidar nature of the pain of the pivsc me of hvper 
esthcsia. the degree of which roav van eonsiderabh snd a niotui r\ imiiiiitioii 
fn demonstrate the seginintnl distribution with limit itimi at the midline nn 
tenorlr will aid rmtcrnllv »i the diffcrenfiil diagnosis of lierpis roster and 
the surgical abdomen Oiis and Ahrihamson | onif out that i.inAd oxanimifm" 
of the bach sometimes will reveal a sinsb vesiile indieating the correit diagnosis 
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SUM3IAR\ 

1 llerj'es zoster maj offer a difficult challenge to the examiner ui differcnli 
itin" causes for abdominal pam 

2 The characteristic pam m herpes zoster is one radi iting from the back 
to the midline antenorlj in the distribution of one oi more spiml nerscs usu 

in tile lower thoracic segments 

3 The sjndrome usuallj follows an upper rcspintoi'j infection bj seiera! 
and ma\ be manifested as an intercostal neuralgia without the lierpctic 

«njption 

4 Cdinctt s test, to sngsest whether the pain and tiiidtrncss ansc m the 
* or mal wall or in the \iscera is a useful ndjuvant m the examination 
of a patient with abdominal pam 

\ plotting out of the area of skiu h\per<.sthesia and nosocam block 

0 t e nerves suppljmg this nrea ina\ aid m estahlLshmg the origin of the pa 
^'onts presenting complaint 

6 Two cases of 1 erpes zoster md one ease resembling intercostal neuralgia 
^ r<'P0Tted to show the do e simulation of the acute surgical abdomen bv these 
'oriditioas 


^ of Herp*-* 7««lcr Mi«faken for Pen il I)i eaxe New 1 ncland 

2 . IkJ ^ 

jg"^ " *1 Herpes 7o»teT NiiDulatins Nepbrohlhis*!* J A if V 85 ISll 

4 Interpretation of \bdotninal Pam «toulh M J 28 133 103 j 

5 rsraJft r n ^',‘I'rential D a>.no.H PI ila lelphia 1011 a\ R 9 tundora CompauT 

il. T Acute sod Pecuncni r'cadoappendicms Rue to Iniereostnl Neuralma. 

6 Cam t? T B ^33 192' 

^ PccudoappendicWia Due to Intefco'tal Neuralgia \m J M 

*'*^'*1931^ ® I’®'*' and Tenderneos of the \hdominal Wall J \ JI \ 102 315 

9 I'on Surgical Cati«p« of AWomiaal Pain \nn Pure loi 43S 1D3 j 

4lorpe« Zo«ier and Its RelUiua t> Internal Inflammations and Di'*-a«e« 
tl*® ‘Serous atoinl ranvH Vm J JI Sr 123 201 nn*' 
af**i . N^emcntal Nruralcii >n Childhood Nimulatin- Si«rernl Di<en<p J V 
It Cj» n >'■'0 a J \ 

\m T iTf"!. P H ITrrpra Zo^eranl It« Ji«cernl Manifretation* 

3- 197 81- 1930 """ 
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>rE‘?I-NTI Ric THROAIBOSIS 

J E ^IcCi E\vH\N, il b , A\D Braj'.tRD I isjirjt Mb EiTr-niRdi Pi 

(frotn Depart next of St/nreri/ Mfrcy an/t Pun n fv of Ftilsburfflt Miii alMon!) 

T he purpose of this piper is to nitcn bneflj tie siihiect of rtUMnUnc 
thrombosis from the standpoint of eurrcnt literature mil to ptes*nl asenes 
of fortj cases encountered at the Here} Ilospitil dtirmg tlie list twent' 
^■cars Of more importance it mil sircs-s two lelcas which are desenins more 
emphasis thin thc\ haic pievioirtl} rofiiitJ One is tlmt mesenteric thiomhosis 
oiiurs more commoul} in i milder form tlnn is often apprccnftd aeiounting 
for mall} vugue abdomiinl simptoms m older people without thcic m-cessuil 
1 cm^ a massive ahdomiml iccjdent The picture maj ) e eonipircd to 'angina’ 
caused hj lorouiri insuffieionc} ceieliml sp ism which results fiom ecrebral 
circnlition msufTicieiic} , or intcmnltcnt claiidic ition due to insufRcicnei of 
the circulation of the extnmitics \ smiilui sjndrmie miy occur in lie n' 
domen where intestinal ctrcuialioii is impiirod in a gradual mnnner as In or 
Ipnoselerosis M c bclict e that it is j ossihle to i lodict or anticipate a nussivt 
abdoiuiml occlusion in j>otnc of these {leoplo jnvt is set ere eoroiian ocelusioii 
may be predicted in people with nn^iua and goiurciu of extremities m people 
with intermittent claudication \s is pointed out bi Dimphi ' this condition 
has been desenhed for }*eirs ? ut a hek of (»<»sf mortem eviiknce^ ss pnrwitcil 
Its acceptance as a clinical fict AseirhaslOOi Til of \iis 1 rii stipssel this 
idea when writing about sascular crises 

Second it will be cinplmucil that iii sjuic of whit one s thoughts mai lie 
In rcoOrd to surger} in geneial there is no place for conservatism in tl e treat 
ment of this condition when it presents itself as an acute il domiunl cincrjfinrv 
Ilfldicil surgerj h the onlv hope m saving lifi 

jNCinFNce 

Ficam ’ m Novemher IW-l bransht the nndKil Jitcrfltuti. tip to dJte 
He reported at lint time 5ti9 nsos with 3> suete sful resiclions bitice then 
no large series has liccii preNcntoil A review ot the literature since his article 
idds 7 more cases with 't successful ns rtions To the sc we now add 4h rises 
with 5 su<s.cssful resections thus bringing tl c totals to 61G i iscs with 41 or 
per cent successful resections 'since there was nn iverage ot in 000 adiiussi ns 
per sear in the Mcr<\ Hospital over tUvi imol «{ tune wo find that tl c iiici 
dence in this institution was one ense in G 000 or 002 1 or cent 

Of our 40 paticiita 21 were men 17 women Ml 40 oeciiircd m wide 
Jicopic no Ntgro rccciwng tie diignosw jn spih «f ihi fici that wmi ire 
milled to this institntion In compafing the iikiJ imp witli itlier places wc 
find that the 'Miehiil Ucese Hospital in Chingoliid 44 rises iii ten vtir- or 10 > 
RfcelYsO for P"*’* coOon. Aus * * ' 
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r«rcent of all sHri/icflZ admissiom The Kings CounU Ho'^pital m New \orkhad 
1-) cases m ei<iht je-n-s ^\ arrcii jnd Lbcrhnrd* found tint onh 041 per cent 
of tile admissions in their institution rcicntd this dngnosis 

Aithoush tlic ineidcnee of mesentem thromhosis is gixitest between the 
third and sixth deeades it rm\ occur at im lire In our btries the soungest 
patient was 27 \ears old the oldest **2 Of our rises )7 per eent occurred be 
twn the ages of 40 and GO seals I aufmaii md Scheinboig’ reported eases 
ichere infants 10 da\s 11 dass md I xcirs of igc were opented on for this 
ci^nhtioii Tlust are the exceptions and lor the most pnit the condition occur' 
at the aee when degenentne diseases hegiii to ippear 

In this senes of 40 eases the diagnosis was defimtcK pruvtd in 27 or 67 
per cent b\ eitl cr operation or antopss < >f these 27 t ascs 1 1 came to autopss 
16 Were oj crated upon and 1 eanu to autopsx after oper ition The rcmaininu 
nr one tliird Ilf the total weic dn^iiosid rlinuiih ami of course it is quite 
'"'I'ossil le to pi"i\ e tin diagnosis in this group 

MOM \nn 

The guup wlmh w is not proxid h\ op<i iti ii i mtoisx that is the 11 
imi le dismissed b\ saxin^ tint of this numUi 12 patients died fur a 
^oitaliU of 92 per cent <lf tbes» it ews s were thi risuUs of a j riman 
3 followed pix\ ions singers and 2 win pniniM in nature Op 
If ®tteni])tcd m nn\ of ihcs* cims Ik« luse if the ^eiiLralh imi 

rNil ueling i)x ti,(j sui^eon tint tin painnt could not lull rati snigers Per 
Ps It LS \Mshful thuikin' tint it least one of tins* intiints might hisi line 
1 \ snrgerj 

group of 27 ciscos 19 patients were opeiated upon and o 
patie ^ ntc »f 73 | er mit <»! this group of ID there were 6 

dm V i"' notluiu but the diignosis wis established 1)\ opening and 
oic ^^i / *'l‘l<micii One eannof eonsnhr tlicsi mdiMdinls as Inung been 
riaimi'^™ “1“”^ Ihc oixliinrx eoiieeption of surgtix Ml 6 diel Of the re 
ofaJl '’I pri leilure w IS done I or 19 per cent h\ed 

du-n r. 'xhcrc some ojierali'e prueilure other than just opening niul 

"rnm' ' t'l’domcii was j irfonin I tin niorl ilits rale was Cl per cent In the 
h Wfiul'l nothing xvas done the ni itilits rate w is 9" per emt Tims 

'no I sur„ci\ t.i\is tlie piti lit wixut one ihanec in three to snr 

watchful w lit nig ins lit lit to offer Imt dr ith 
d n h_mes compare favoniblv with those of otlier 

^r'leiv f Psese has a rate of b7 per tint Kings ( ount\ 71 per cent a 

b' Itrwwn* in the Vmenean Tounial 
flmio -rsreent and Whittiker md Pimlxrton reported from Mato 

nmrtahlx of <54 per cent ft Ilnwmg surgical mtcneiitioTi 

VNSTOSia \NP I VTIIOI IK It I ll\siOLOii\ 

*’t'T\ smilJ IkiwcI Is dtrivcd from tiie suih nor mesentinc 

m’ n '‘Upplies the large bowel ns far ns the middle of the transaersc 

•argi U wet ,i, nounsl ctl In the inferior mesenteric arten 
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The supcnor mesenteric aitexj j,ives off from ten to sixteen intestinal branches 
whicli are divisible into tno proups jcjnnal nnd ileal passing between the 
lajers of the mesenterj toward the small intestine Each of tliese diiidps into 
two branches which anastomose with those of adjacent arteries to form a series 
of arcades from which sccondarj bnnclies are given off ‘With the lower ileal 
arteries this nia> happen four or five times so that there may he four or fi\e 
tiers or arcades In the jejnimm there mas be onl\ two arcades present I rom 
tl e terminal arcades straight lessels piss to supply the intestinal wall These 
sO'CalJed lasa recta do not anastomose Of prime importanci. in fcnowled'a 
of cii-culation of the abdomen is the fact that the inferior panereatieoduodenalis 
another branch of the superior mcsenlciie nrterj anastomoses with the gnpenor 
panereaticoduoclcnahs which comes from the cocliac axis This forms an obvious 
channel for the development of eollateral circulation in eases of occlusion of ih*' 
superior meseatcrie arterj The gieatcst benefit derived from (Ins colhteral 
circulation is m cases of gradual o< elusion rather than in thdsc of a sudlen 
nature This collateral eircobtioii no doubt plavs an impoitant role in tho«i 
occasional patients with mesenlciic thromlxisis who get well even though no 
surgery is done 

The superior mesenteric artei^ arises tram the aorta at such an angle wn 
mediately below the celmc axis that its warn stem parallels to some extent the 
abdominal aorta Thus it has almost a direct connection with the heart and 
for thw reason is particularly mlnerablc to emboli from it As a matter of 
fact of any 100 eases of arterial occlusion of the abdomen OG per cent occur 
m the superior mesenteric artco while the remaining 4 per cent arc distributed 
in the inferior mesenteric artery and the celiac axis 

In contrast to the artenal distiibution all blood collected into the veins of 
tlie abdominal part of the digestive tract passes into the portal vein bv which 
It 13 filtered into the liver and then through the hepatic veins to the vena cava 
A thrombus arising in the Inmen of a vein maj do one of two things (1) give 
off an embolus into the cephalic channels or (2) block off vinous channel so 
that a descending throinl osjs extending toward the bowel might occur 

Tie pathologic picture which results from vascular occlusion la infarction 
and hemorrhage throughout all layers of the Ixmcl with accumulation of blood m 
the lumen It seems strange that this should occur m an organ where the col 
lateral circulation is so abundant The reason was proposed by I it(c« in 18*9 
when he sliowed that the superior me«entene arterv acts os an end arterv Sud 
den occlusion of a branch mav up a severe spasm of the musculature of the 
' '• — I the ligament of Treitz to the mid lie of (he 

ne to the sudlen anemia which results from 
^ Vt this Mage the liowel appears as a firm 

white rippled stnicture tl cn in a matter of tliree < r four hours as the muscu 
lature fatipoes it relaxes some ] arts more rapnllv than others The result is a 
snlotching'^of the bowel with lluish r«l areas of discoloration In fortv eight 
lours the musculature is oompletrh relaxed an I the entire 1 .wil las a dark 
blue blood soaked app'arunce These facts lead to the emphasis of lie i lea 
that wide radical resection is aWutelv necessary Although the surgeon mav 



SICCLENAHW AM) FISHEB MF‘a^TFRIC TIIKOMBOSIS 


781 


f«I that he u wide of tlie gangrenous louel in the resection if he is> not buf 
ficcntl} far a'va\ he nnj be miking the inastonioMs in -i pait of liowel which 
lias tot let relaxed hut ivithin i few hours will beionio en^oiged iiid gin 


jrenous T]ic exact meehamsm of hcmoirhigic iiiliretion has ilwa)s been 
'^ntroTersial rxpenmental work his shown thit is the miiscnl ilnre of the 
nttstuie relaxes the negatne pressure creitc<I m both irtenal ocdusion iinl 
Tenons occlusion is sufficient to dnw blood into the w ills t f the I owel < lusing 
•t to hecome maikedh cn^orgdl thus hixing tin (hiriftenstns of other in 
farcted tissue A\hciie%ci xenous obstruction occurs if is quite eisx to s>ic win 
the damming back and conge?>tion ot hlood slioiihl occm Pithologualh then 
tfis rifturc of iiieseiitene throml>osis shows muroseopicallv an iinohrd seg 


^ftt of bowel which is thickened edematous dirk lecl in color ind rapidli 
wming gangrenous 'The lumen contains blood ind the pentoncil ravitx 


tuntains hlooih fluid ^IicroseopicilK the lumen of the bowel is filled with i 
amount of liemorrhagie edcmi fluid The nmcosil lining sliows ill stiges 
0 degeneration ranging from edema to necrosis rdemv is seen in the sub 
tnucosa The musculir lajer md serosa show i hemorrhagic reaction Ire 
^uentlj the Tevcls arc seen to he dilated ind filled with crvfhiocitcs The 
*^Wer\ Itself is usualh maikedh Ihicl eiicd containing large patches of 
Ttnorrhago and the mesenteric glinds mu lie swollen and hcmorrln'»tc 


FTIOLOCt 

Manv authors have ivritten at length on the eli logic factors of mcsontciic 
mar occlusion It ina> suffice to prcs«,ut a simple outline of the numerous 
PKOwpofiing conditions 

V embolus of the mesentm is seen most fnqiunth in patmitis with 

frem embolus usualh insis in tic left sile of tlie heart either 

vegetations on the xahes or a thrombus m the auricle 
cwous emboli arc practicilh iionoMstint 
{g j ^^'Vombosis of the mescnieiic irtiu m is be most fn jiaiith trued 

'mmatous degeneration of llu sessi.1 wall onrtenos lerosis 
,jj{ 'hfonilKDsis on the other bind is nust fiequcnth associateti with 

jp urgans or sispcra tint an tiibutui s to tlii ]H>rt il xem Thus 

disease yr ulcintni" (imnnni u the <olon mas lead to 
tcf- ^ 'Torabosis Also surgen of the st inuli appmdix strangulated 
^ anl peUis are rredisi>«sing factors 

1 j *^*^^*^^ '*^uous throml osis unlike irurnl throniliosis Lsquitcrirc ^^hon 
It IS tliiL cndophlcbiiis ir plihlns Knsjs 
ha\*^ p">(htions which base lid to throniKsis <f tie mibiiitinc arten or 
dsMnsiis sii h us pihistlumii \(ri mil splenic 
Stax,, p 'v’lUTiia to the nicsintmc sessils 1 innhaiucil niiscs is portal 
luihir nsandlands (4) followiii" il Im, n i f the 
chain (nuntioncd m the litcntmc mmth the iniKh of 
vajo unknown) and t ») a sniill gi mp of cw-s m whnh n > ] rimars 

‘ can be dcnunsintetl 
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0£ our senes of eases '\c ha'c found the ctiologie factors to lie as follo\\s 

(I) 8 of 11 autojuos vliowM prumij lotimal 8rtcrio«clero«is with tlirombo 
PIS of tlio superior mesontcnc attet«*s 

It othor c^spt wore proliablr pnmar} arterio“clpro*n witfi thrumbisis, 

«e "prob'ibtv,” bcoDUse do other tael«r» ss lioirt ili'iMse, trauniu 
infection, eto , \ver< preprot 


(J) Iteun Oiieasc 

Arleriopnlerotie 11 1) 
Rlieutnalie 11 D 
Coronary H D 
Lncta»»ifie(l II I) 


14 

3 

3 


(J proieil nutoppv,) 


(3) Fottowing »nri;er\ (probably 
Tonoua l!ironibo»is) 
MranguIateJ hernia 
O\i>ecolo(;ie oj eration 
AppenJeotornj 
Oflslrix nteroptomT 


j (noae nufopsiel) 


(4) Following delivery 1 eve 


<*»j rriroAr\ jortal \ein (hroiobosta 1 < iv (soioppwil) 

(8) rnileterimW etiology * fn»e» 


Tims, m tills ifpries, 7 were imouv Ibrombosja mid ID wcic arterial tliromlio- 
sis, 14 weie arterial cmlioh and 2 weie undetenmned Tins dots not eonform 
with findings in the literature Mook* blamed unoiis obstmction for 73 per 
cent of (ho CcVios Sfinch aiul Uciisinw,* from the CI(\ehiid Clinit, reported 
that 70 per cent of all cases arc icnoiis in onein Bojd,*’ that the senous type 
IS more eominon Whittaker and Fcndiciton in 00 eases found 10 to be arterwl 
and 27 to bo seiioiw Uowc'er, lioiU f..irsoii’* and Trotter” eoncurred with our 
findings thst arterial thrombosis oeenrs more frtsjuentl^ than \ enous ll)roml' 0 '«i'' 


(LI>ni.AI PlfTlRF 

Two cases on our sersice m tJic last 'ear suiiimaii/’id the eliiiical juctun 
These arc cases winch will Ittip prose (1) that radical surgers is neeess^iri to 
sa\e life, and (2) that oftentimes tins eondition mas cause uncsplained ah 
dominal symptoms due to the mildness and gradual onset of the pathologie 
process Both of tliosc jiatieiits moTensl 

Case 1 — I’ '' w wbik man 69 yrars of age was aJiittol to the emergenev ruom oo 
Ma» S6. 1943 Five ilsi « p wi< u*ly Im" liaU ni 1 lenli complaineil of J mn in t1 f rtoiiin b with 
miM inJifr'''t>ot’ Oest right lie bait a aoilden ^eeere pam in the lower nbJoWrn whirft 

tsdiateJ frotn ll« iniiUme to both silos The foliowisg i!a\, thriy >lj\« after >in«et the 
pnin Pontinue<l and ho lomiteJ t» was DeeeM.ar» to give riorpliioe to obtain relief 
tho onset of the •'mptum' he tiait hal Du Doimal bowel movement btooli were loo*e «ni 
-II — • -nnfainft blooil I*am evew worae ontil the lime of iii!ini«"'on on hf*7 98 

98 , 


re«jii8l<v>J * > 
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•e well l>e\onl tlie jnvolvoil art 

n ead tn end am'toino«i 




He took teveral 


Md when the aWomen wa^ opened, pmk. Mood Maine<l flind occupied the jentone il c 
'hout H ttD of hlue Mark cin^renOHs bonol were pre-ieut Tlie 1 nwel wo-* ■e-'P tel ren 
0^ the (Tinsiene on eitlier si Ic so that it WAS ftU tUat we were w( " ‘ 

he'eL t we-I^e «lnpe1 pieee was retnvrM from tlie incsenten ami an euu m “nn an I'luinu-is 
wat perfornipil A«ile from some mild atelwtasis and breakdown of the wound, he left the 
h^'jiital Juh ;<i, jii 4 q^ tdmission jppirenil' well During hw »tay n " ' 

lo'iital a cardioi iscul ir surrey shonel no nrliu ills, ise This mm was well n-’ • 
h" nerni d «nrk when h«t "pen in April l<»4«t 

H, n white man, agel 4'1 leirs w is ndinittcd to the pmert.eni\ 
wr eerrice April 0, I'llQ His histnrv reiealed tint four dus before a Ini 
*it i seipre alltiniinal pnin slurp tnd (.enerilizi 1 c ler the mtire nbdotiu 
wenia,, with no effect kt no time wis there anj I loo 1 in the «tool Nau'eo nnd lomiting 
?2Q (ho (?aj of admission Examination on ndini“-i«n rpnahil a lailipr lieaiy set pah 
f nnav indmlual with i, greatly distended nlalonien Tlute wns diffu p tenderness and 
pri'tshis was absent k roentgenorran) of the ibl mien faihd to rcre-il nr or oh"truPtii n 
' " >« normal Hi wns giien |lasiiii ind t iken to the oj cniting room im 
• . ^ t pon opening the abilninrii, pink, lioiuorrhigii fluid filleil the peritoneal parity 

® notlitds of tlie small towel was gangrenou* TUi« lowil was nsertpil well lejond 
on Imth aides and it >neasure»l •*» ii ehes m letiglli \ imlge of ihe 
Berv was hkewisi. remorcl The lahvtilorx found evieiisin, mesenteru arterr throml u 
^ IS I'tnuio'is wn. ]«rfornied llic | Hunt made n rather uneictitful po«t 

Jareatlr" "■** *1'''h«rge<l Mu 4 lOji. twenti mri dais after operattoo, ap 

ifait ! i"^ interesting fait w is ei meiinng Ins pist medieal history Approx 

ifoifo* yeirs liefore, in Oelol-er 11»4.' he hal been operated upon ly one 

f ^ ^ '‘ty similar complaint \t thjt tmn nothing woi founl in the nl dniuen to neeount 

ilduD!,s*.V*'i*?'’'* thi two operations, for n perioil of two teirs, he had some tagaie 

"hi )i '”"*tess The following is n follow up n>«e written m the reiords Jati IS, 1943, 
«w ha' ^r' ‘I’atient was m the i Ifin i< |i\ for ii follow up exnmination lie 

anl * eoniplnints that he lad i noieraiirelv, namely di.tention, swell 

"hieh hn I *" ’'ll*''' ’• loiien ilvi lenlertipsa in the same nrea in 

ten ler preopi rntireU I nm ntill ut i lO'S i« , xpl nn this patient s symptoma ’ 
Ike of <hc liitrftltire one ><s amo«cl at the lack of ininiiimitt as to 

'eniin fimlings in this eoJu\m«n Soino amliors state that 

roiieerll°"t olhiis lluil i>,im IS mlimitlcnt snnie slma\ itrneh 

qiienm othirs ilmul th, l.uh of it We ftol that ton fre- 

Moi, T of mcMiiliin ihroiuliosis is on. wlmh is nmlc b\ (\clii 

a’‘out «? I’tftnie is umxentlh presont Illoodt stools 

felt tbs ”f ‘ V’J’'”*’’' ‘""trml in .mix two lases rnrtlierniorc, it is 

'kruiaW. ^ *"‘*^'**"“* tlmimlKisis fnim nusemerK xenons 

»«M. m irai»vsil,il,n In tlic il.lTiroi.tiatial dn.. 

'Mljn, r'r“ "'T '" •>'<'' ■■"'UIF lirmorthvif pnn 

''™nn,l rri/ ni pn.l.. nicer (4) raplurcl al, 

•«iul 1,' . and ((., at,|„eal Inart d.seuro While Ihe 

rOMSIlNTSs 

'ad.rar'uSe'In' TlbT ' , “T '""rl presenl 

ll» n,« ,h, ; " p'"" »re advoeale,! 

'« remove edemata' ""“'■''Wl.' ''"le 

nemvTovm lp„e| a.Ijaeoin to the cnncienon, area It m cnerall, 
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Of our «ewci> of tases »e hive found tie Hwhqjc lactars to k os follon s 

(1) 8 of 11 autop'iM showed pruaarj intimal arteriCKclcro*i^ with thrombo 
SIS of t) e superior n eientenc arteries 

11 oiler CAv M were proboih pnaars arteno-u h ri>«)« with llroinlo«is 
we «i\, ‘ proliahlv,” lieeitise no otier faetors as heirt Ji«es'*e trauiui 
infpelion ete were j resent 

(2) Heart Ji«eise 14 eases (2 proved li> auloi«j) 

Arterioaelerolie H 1> 4 cues 

Rheumatii: HD 3 ca«es 

CurnmryHD 3 cs«e« 

Lne] is-i(ie.l H D 4 ea«e» 

(Ij Following surfccrj (probablj 
renous thromho-iis) 
ftfrangulaieil hernia 

Oj-nc logic opmitnn 
AppenJeclomj 
Gastroeiiter isfoniy 

(41 Follow ing delivery 

(31 rniinrv portal ve>B thromtoais I e««e (autni«ied) 

(f) Undelermine 1 eliolopv 2 

Thus in (Ills series 7 weie v« noua llnonUjtKis fliiJ lit '\cre arterial tirombo- 
si9 14 iicie arternl emboli and 1 'seic nmlelenniiied This (lias not conform 
ivith finditi)^ in tie lifemtiitx* lloon* Waiiiod tciious oistniefton for 75 I^r 
cent of the casts Shisels ^n^l UtiiNliiw ,» ftom tin Clisiland Clinic, roj'Ortcil 
that 70 per eeiic of all ciscs are iciiotis in on(tm JJotd * that (he itiiotw tipc 
IS more common \\ hittsktr and rcmlKrton >n 60 cises found 30 to be arterial 
and 27 to ic/ioiie Ifoneter Iwli I.-irsoH'* and Trotter'* coneiirrcd with our 
findinirs tint artcriil fbroml^wistxciijs wore /rtvjnenth tJnn senniis tlironibosis 

ttlSItSLIlOTt KF 

Two cases on our semte in the last seal sunim iiirtU the ilimcil pielurt 
These are cases wluch will help prose (1) that radical snrKcrs is iiecc»JO I® 
save life, and (2) tint ofknlimes this eoiidition mas ciusc iineNplaincd ab 
dominal symptoms due to the mildness and gradual unset of the pathologic 
process Both of these patntils niineied 



Case 1 — F 
Hay 26 1913 
mild indigestion, 
radiated from I 

pain continocl anl h« vnniited It *»• oces-ary t« 
the onact of the PjmpUitns he la! lad no noraal I 
on three ocetuions contained Hool Pam grew worae 
1945 Phjsieal '‘“f'"" ®'* • «■ 

. d,. tended abdomen and Bcnc™l“*>l ■ktom ni 
ponstnlac tiahlo and a fs.r 

mpirations 20 while ll~v! ccU* 15 00 He waa .a 


Ii 


give norphine to obtain rei ef - e 
Wei mrnement stools were loose aaJ 
intll ll e time of adniis'ion on May 25 
•n flightlv rvnnolie obviously in pain 
tenderness TIere was nn ocraslona! 

Temperature was JO’* f puJ'8 9E 
neclialele taken to the opcrnting room 
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SUM1I\R\ \ND CONCI I sION<5 

1 fiTlieal siirgen, tint la wide rtitctioii ind tnastomo'-is n the onh 
Ifnalle treatment m those c'lses where there is extemno gangrene of I owtl 

2 Ti e condition ma\ often present jtscit m n mild form not is 

tlic massne accident as is so eommonlj thonKht 

3 'Mortalitr nte of the jnlients in the Aleres Hosjntal w is toi those op 
eratcilupin Gl per cent nnd foi those not 9C pei <ent Ihe tot il moit ilits 
rate was ) per cent for 40 cises 

Of 40 eases 57 per cent of tin pitmits were letwiin llu igts of 40 
anl 60 \csrs Mitli the soiniRDst 27 md tin oldest 82 

V Imef discussion of Uu *matofn\ md patholocie phssiolo ^ sns pre 
•i 1 ted With emphasis ou cothtcrat luenlvtwni 

C \ii outline of ctiolo^ie factors was piosintcd and iHtrul thromhosis of 
artcrinsclcrotie origin was the most ciiiiinoii ciusp in our series Tins is not 
tl"! fasc in the literature 

* f’resentation of two eases on out sei\t<» dcmonstratid the clinieil pit 
ture of tills condition The sisnis and s\an| toms iie in t consistent 

8 We helicso that tin use of hijiann and diciimiiol must he considcrid 
Tliei mav possihh he o£ preit sahie iK>stopenti\ch 
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agreed bj all that exteriorization of the bowel entciosfom} and cecostonij are 
futile E\erj patient in our senes six in number m whom these procedures 
weie done died Such men as Biown/Beiglcr,** Thomas Moon.* of I ondon and 
Renshaw® of CIe\ eland Clinic m their writings on the subject all eonfinaed 
this idea 

Of the five I atients who livetl following surgerj m our senes onij the two 
cases reported in detail jn this piper were eases of extensive gangrene of bowel 
Of the other three, two had onlj small areas of gangrene and one had a small 
aiea of teinnnal ileum imohcd Thus actualis onh two patients with ex 
tonsne gangrene of the lowcl liasc leooveied by surgerj and in both of these 
cases both on our sersjce within the list 3 ear lei^ wide resection intli anastomo- 
sis was performed Thus itwouldseem although the number of cases adnnttedl' 
IS rclati\clj few that for extrnsne gangrene no other proeeditre is acceplalle 

The second case ctnphasires the fact th it mesenteric thrombosis maj oe 
cur in a mild form and cause \ague abdominal ssmptoms Sesernt others m 
our senes and manj more reported m the literature’’ confirm Cho i let tint if tl e 
historj of people who have priman nicscntciic thrombosis due to atheromatous 
change in the vessels of the mcsonterj is gone into, one will find that oier a 
period of montb, or scars these individuals base hod some abdominal distress 
perhaps after a hcua meal after severe excition oi other times when Mood 
supplj to the gut maj be impaired Therefore when the surgeon opens the 
abdomen of an elderlj individual and finds not! mg he mav picaume that this 
condition is a possibility 


TntVTilENT 

The tieatfiiciu of this condition is premanij surgical the espeets of which 
have alrcadj been mentioned Regarding the use of dicumarol and heparin one 
thing IS certain — they wall novel act as ft eurt Dieumaiol will be tried in our 
next case However our appraisal of it will lie conservative It would hove 
been verj e iw to have givili thcM drugs credit if tliej hod 1 con used for the 
sueeess in the two rejortcvl cases The value of these drugs m relucinff op- 
erative inortahtv bj preventing propagation of the parts of the thrombus wl i<*h 
mav remain following aui^jcrj is questional k "Moses’s of the Universitv of 
Pittsburgh showed cxperinuntallv that heparin and dicumarol m adequate 
dosage did not picvcnt the development of expeimicntal intravascular t! rombo 
sis in the presence of stasis of the venous circulation On the other hand ” t! ej 
are reported to bo of great usefulness partieularlj in arterial occlusion Here 
thej prevent extension of the thrombosis However it mast la emphasizel that 
in venous thrombosis cspetiaJlj it mav be extremelj dangerous t(j use U cnc 
drugs preoperitivelj Death mav be hasteneil liecause of continued bicoliii" 
into a Ijowel which is alreadj horaorrhaRir 

Other treitment of tliH condition w punlv supportive and svmptoniatie 
Plasma and saline sjlntKn foi combating >>hock and fluid loss opiates for tl e re 
1 r of pain oxjgm and cireulatorv stimulants Lcvine tube for the relief of 
fctmtion-cll are to bo titea ttbon indioetod 
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JeSmteK t)iat granulomatous lesions ma\ be tuisetl bj talc Erb,* in 1935, 
described Ljcopodium gnimloina ami urged igsmst (be ust of L\copodiuin as 
a dusting powder in operiting rooms 

0\veii,“ m 1936, described a patient in whom gianulomas weie found due 
to tale This prompted bei to stiidj tbe iffict of talc intnpeiitonedh in 120 
rabbits Autopsies were done on these amniTls at 1) 45 00 ‘JO 120 ISO 210 
and 30ft da\s after the dusting opemtion Lights tight ol these mini its were 
aotopsied In each mstnnee a tariing nnmbtr <*t smil! sliglith eleiated 
Sraiish piiilv nodules were found on the peiitune d suit ae ot tbe inte-Ntine bla 
Mijrgested that talc be remoted from the surliee of the glo\es before operatiiijr 


III 1917, Fienberg’* reported on two cises of gratiiiloma eiused b\ tak 
and was able to produce i smiilir lesion in the pentontnm of tbp mouse Hl 
M ated that indisenmin ite use of t dc in the oper iting room mat prodiae grauu 
umatous lesions He suggestiil ilso the use of polin/ed light iii rciogmtion 
tlecrtstaU m these lesions In 1940 lliinstt uid Dcughss*® called atteii 
hou to the production of grnnnhmns bx t ik ui<l reporleil three such cases 
le) Mamed against the iiuliMrimnnte use ot this powdei in ibdoninml oi 
" surgorj and iii the use of lectid or \ i^uiil suppositoius tout lining talc 
Ikroii and Welch'* m laii distussed tompln ilions Irom t!ie use ot gloxc 
r wder and suggested that in addition to tlit tormitun of giTimloniis sinus 
<■« ts might 1 e lormed Tbtx stressed the iieusMtx of wasliing ofT ns iniieh ot 
® r I'lder as possible before surgerx Itaiusex ' m ]'i42 described four mort 
‘fl'es of t lit graniilomis nud staled tint I he use ot pol in/ed light was of grcit 
' P In 111 i\mg the dtngnusis He fuithoi st ucil tint nion iltintic ii should be 


»neu to possible sources ot irnt iiion m the « periling loom itself from surgical 
fi'bber gloxes and driiiis lie iirgid Uiat no exeiss he left in the 
tips of the gloscs \ leir while worl ing III the pel itomum 1 1 un other 
J cariti could IioimIc cout iinm iti the nrei W cod 'iiid (iro\<s ’* in 1942 

I'lied a most interesting »rtu le rej-nsliiig surgi il gh xes mid wound mfcc- 
J ’’s Tlu\ c died attention to the fact th il m 4 »4ft opei itions 703 gloxes 
"eMsel and that of this niiinher H 10 1 «r'2ht*ci cent showed perfoiiitions 
‘Il I hid opc-urrod during the surfers Net oiih would this allow infections 
’ laccl from the Iniid to the surgical held hut would dlow powder as will 
to escape 


aoj '* diseribed dusting juiwdcr grnmiomiis following surgerv 

rea ‘•hemicalh iiiirl prompth induces a marhcil tissue 

»ee(' graniilomis The furmition of the graim) iiuas is i pro 

ice mecbinism winch might interfere with the normil lieiling process do 
^ ‘mg on the site and the abumlanit of the ^ranulmn is which arc present 
felt that adliesKms do not d \eh p without soun fi rm of trmmitimtinn 
ll'at I prolmt exndmm of fibrin U was his opinion 

soco, i' * “f peritoneil trmmi with esuihti >n of fihnn tik ph\-s a 

aj). *'* '• '■* ‘■”‘-ht up m the fibrin and is incorjmntctl in tlie 

‘^«hg \trdi and Kidd ‘ m I'llt nlled attention to the dis 
Mitutc surge n and sii^g,M.|p,t j»,ti.v.nim bitnrtnte ns i stik 



OBSFRVATJON'S 0\ A\ ABSORBABLE POWDER TO REPLACE T\IC 
E L ■MvcQuiiui, MD isdJ P Toixmis, MD O'MHi, 

(From the College of Velicine Inxcriiijr of \e6rnjiJL«^ 

' I ’BE iisc of tnlc as a lubrnint on gloses jn suipcrj lias been qitestioiipil for 
1 tlie pist ten jears Se\enl aiithois Ime called attention to tlie dangers 
of tale as a faetoi in tlie )>»« dtictiori of adlicsions ^nj of talc granulomas DiSi 
cultj lias been eiuounteied m finding nit neeeptable substitute for talc We 
present a review of the piesciit literature on this subject ami offer a specially 
processed stnreli as a substitute for talc 

Tile studj of talc iiul its efftet on the luiinan bocU begins with Thonl' in 
J89G He found talc m sospstone lemniiing in the mcineruted lung of a woman 
Rupjiosedh dMiig from luberculiKis who hid worked for some scars in the 
liandtmg of products msde fi^m viapstone In IDIJ, Harrison’ suggested cid 
turps of In mg tissue ns u mems tor liie sIikIi of the response of cells to direi 
tne stimuli Ldiwbert* the icar preiious to this had emplojed the sane 
method snd reported the fonnation of foieigii boili giant cells m Mtro bi tic 
addition of foreign objects such as LMopodinm spores snd cotton spores to cul 
turps of cluck einbrjo spleen <5-i\crs< m 1024 began studies at the Pitts 
hur^h St stron of the IJiiiteil States Bure tu < f times (o determine the action ol 
sanoiis dusts wlieu injected into the pcritoneil cositj of guinea pigs The 
touoliision lie reiched svss that lixe animal tissue m all psrts of the body fended 
to react in essentiallj tbe s.iine manner to foreign liodies This work wss 
furtlier reported bx Millei and Sajen' • in 1^)14 and 10 Hi In the 1035 article 
Hiller described the e/Teet of sospsfonc and the formnfiou of giant eelJi 

Lanrs in 1013 destrilnd the pbisiologa effects of different forms of tale 
Talc produced a less iictiii icspinse tlmn seme of tbe otber materials tested 
but of a s)mJ]^r ehariefer 

Gardner* in 1033 also desiiilied the irritatixe effect of tale in his articK 
on pneumoconiosis ^\ hen till was injeited direitlx into the testes of gninei 
pigs It was found that i xeix oitiie icllular prolifei ition wns produced witbm 
set months 

Since 1919 there h^^c appearerl tan ms srtitles discribiiig a condition 
found particularh m the peritoneum resembling tuberculosis but winch 
recognized os not being a true tulKrcnlous lesion Ilertzler* m 19IS described 
it as a pseudotuberculnsis In 1931 Tin thorn’* ileserihed nodular lesions of tbe 
peritoneum among these s pseudotiibcnulosis ami foreign bod> granulomas 1“ 
3933 also Anlopol” in reporting on granulomas caused bx heopodinni re 
ported tlic case of a nnii 34 jesps of age who had had a lapirotonix Gratia 
lomas were found and lufhni tlie giant cells refntctde bodies were diseoiercd 
TOorpbologicallv identified is rrjstals of tale In his conelnsmns Ic stafcl 
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section lie s\as able satisfaetorilj to produce adhesions using an iodized tale 
blown in with a speenl blower Ten months aEtir the first clinical patient was 
operated upon, he obsened no ill effects from the presence of tins insoluble 
powder between two pleural surfaces 

In 1940, Thompson*' suggested talc to produce pcricardi il adhesions lie 
said “From our esperiinents with animals it was found tint pKcing talcum 
powder in the pericardial sac would produce an adhesne pericarditis, which, m 
turn, would furnish collateral circulation adcriiiate to oier^onie a deficitiicj of 
blood supph to the heart following Iigatiuii and dnersion of a miin blanch of 
tie coronan nrterj On the basis of this esperinicnt, ten patients with coro 
narj arterj disease haie been operated upon Vlthough two base died and one 
patient has been opented upon too recent 1> to esaUiite the rccoiei \ , seven have 
roicivid verv marked benefits ’ 


hi 1D4G, Liehtmau and eo woikers ** workiug at Rochester JImn , presented 
oil Wee to show that estcnsive tissue damage maj be caused bj talc Granu 
I'oiatous lesions of the peritoneum draining sinuses scar nodules, and mal 
hmttioning iiitei.tinal stomas were found at secoiidarv operations Talc im 
planted intentionally around fistulas m dogs caused persistence of the fistulas 
Tliev oliserrcd that iii human beings the tissue reacts b> forinmg pscudo- 
uhercles and tlipv believe thit is Ljcopodmm powder has been removed from 
O'"! in the operating room talc likewise must go It vv.is their impression that 
^ c pnnulomas would bo reeoguizeil more frequently if tliore were greater use 
® P'lanzcd light microscopy 

Lee and Lelmian,’* in 1947 voutmsted the plnsiolugie effect of talc wiUi 
lat of a powder simil ii to the one usc<l in this investigation Their work suh 
»t*utiated the previous roporls tint hivt been publishtd emphasizing the irn 
ative lesions caused bv tale Thev loimd that this new nnuirritatmg powdi r 
(starch powder No lOS)* was eomplctelv a1)sorl>e<l bv the pcntoiicum without 
‘fi animaton rtnction and without tlie torinition of adhesions 

The alsorb ible stanh ptiwch i < \o lUsi with whuh we Inve been working 
"■ appnisiimtoh «m \cir and with ns|H«t to wlm h mir findings are pre 
^utl'*'^ *his pnpoi Is ttie same in itinil usul liv 1 ti and I.ehnnn’* and Linden 
‘ It consMs of a luistmi <‘t inivluse ami nmv lupeetins derived from 
"hull has lieui tn md bv phvsu il and LliiiiiKal iiicTiis to improve 
'•■iciUm’ vilue and to presmt gelitim/ilioii wlien autoeljscil 
The first portion of oiu imtslig-itmn vv is an diergenit stinh to dctermiiio 
' '^rhiimin l>emgs could 1mv» lieiinn pnvioush smsitized to this or similar 
»S attempted bv iu« nis of pireiiUral injections to sensitize 


iiitr '‘'“'-’’"d section of tin. simlv «« iisMeti of injiLting powder \<i 10s 
and vidu utan«>iusl\ in nbhits nul gnmei picjs an,! mtn 
nhnu> In do.-v to iil>s*rv« its efTiit Tlies-i pnrtitulsr esperiinents 
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Seeli^ and Seelig and ^eIda” iii 1944, stated that talc cm prulnie 
pathologic cliaiigts that inn deccpti\clf rtscnihle ntuer or tuliercuiosis lie 
uigod tilt iihjndoniueiit oi the use of talc in siugirv and &n,.gested tin* nsp of 
l)Otn'?smnt bitaitrate Scelig*‘ agnin in 3943 called attention to the dnii^er 
of tilt use of talc on ^lo\os in Miigteal iiiipitEicilres and nrgetl strcmjh a snh 
stitute pow (lei foi tale , he proposed the use ot a formiildelii de treated stareli 
and stated that liter using it tor four months lie found it tompleteh sife In 
1943 fceelig and Verdi redestrihcd the dangers of fait, and showed photo 
,.riphs of the effect, inti ijierih ntalh, ot tile iii i its 

Talt mai iTCit dehterioiis influeiiies in iiidiistriil npplmtions as well as 
siugerv Its iisi is ubi'pntoiis itcordiiig to Luhtnian and assotutes ’’ It mac 
bt einploied tor Juiny pin posts such as a cleaning agent for barlei leans 
and coffee as a packing and eouserimg np,ent for fruits and scgefables ns a 
filler in toctlipaste and is found iii sonic thening giiiiis candies and siipposi 
tones — to mention but a lew of the main fields where it k einploied It is i 
(luestion whether m tlicsi mdiistrnl uses as well its dangcis though perhaps 
less rei ognutd jnn\ lie as red ns m smgen 

In n studi of plants engaged in the < rushing and niillmg ot t ili Dnesseu * 
in ISI"! reported that silmfe dii't of tisniolitc talc ami slate iiulucei. a fine 
diffuse bilateral fibrosis of the Iiiii^s which is defimteh d moiistrated in thi 
sidj Mew In lUlo the author iinestuitC'l two talc mills in Nirtlem 
trcorgia in in effort to detcnnuic whether then, was a caniKction betwicii tie 
tall, dust txposuic and the high lulu rsiilosis tnnfalih i itc reported in the 
counts in which tie indiistn w is loc iinl PinsKal es umndtioiis and riliv 
gnphs weie ninh on sisfi six men and women who were expose 1 or Ind heeii 
exposed to t ilo dust Of thiiti thuc men exposed tc henix conientritions of 
dust eight wen f mud to haic pncuimHom kis gi idc 1 ami eight to Inie paeii 
iiioconiosis giadc J or 3 He tmil I not nttiibute the higli tiiheriiilo'is mortaliti 
rite in the tnunti t » the talc imhistn 

Kroncnlier,. in 1917 tailed atteiiti ii to th daiuri to imrsts iiMiig tah 
to prepare gJoies fir surgen and Jire.etl proper care s> that the nurses need 
not lui itlie injmnms ipiintitits ol tins j nichr In his report lu stated ll at 
lo found dangerous comtntiations of tlii imwdtr fioni nir simples tikeii leor 


the breathing rone of the nurses 

In 1042 I’orni I’atfmi ind llilibs * t ilhd «tfi utioii lo tlie d iii,.cr of jnieu 
inocouiosis in the tale industry and npoited fifteen cises in talc workers 
Uiesc inclndotl fiie aiitii}>sies lie statctl that the pneiiinncoiiiosis einses iIls 
nlnlitj hut that death did not result direiUy from this cause iii talc workers 
The tissue thangis wert due to talc itself 

tsclinlz and ^^dllanIs'‘'’ in disca-ssing (ommen lal talc loiniA tlnl Wctwi 
were present oiiK m the organs when, talc Ind been depositci! I’ri_ris.«ive 
fibrosis, such as jinidiieel bs irsstillinc free sdua was not ohseived The 
fihrosLs which <h<a oicui is onl» to holl and limit the sjnit for sforini. of 


orcign material 

jn 1935 Bethiiiie’ siigv«st«d lln. iisi 

„» adhMions around the liras no that it 


of til as a means f f artifiiidlli (red 
would remain in position during re 





OTre also contrasted btniihr experiments on ammils using Idle The talc 
experiments were camul out to confimi prcviouslj reported work on the use jf 
this powder 

The third portion nf our work consisteil of inliaHtion experiments in winch 
riLliits were exposed to atmospheres of talc and of powder No 108 under the 
same conditions 

Studies were muh to determine existence of a previously acquired sensi 
tiMtj to this starch Pitch tests were made on fiftc adult males The tests 
were applied and left in plscc for serentj two hours with readings recorded at 
the end of twentj four fortj ei},ht and i.e\eiit} two liours \o positive reac 
tioiis were obtained 

An extract w is made of this starcli in the manner used to prepare allergens 
for use m the allergj chpartnient FighO one patients with allergenic back 
grounds in the alh igj chnic at the llaiversitj of Nebraska vrere tested both bj 
scratch and bj iiitraciitaiieous tests No reactions were found in this group 
In so iar as our lesults we eoiild not find that a pievioiis sensitintv to this 
starch existed 

In the riblnts in which parenteral inoculations of the stirch hod been done 
ophthalmic tests were made from time to time and at no time was a positive re 
action obtained Ten virgin female ^iinea pigs veere given injections of Oo 
Gni of the starch At the end of fourteen davs strips of uterine muscle were 
removed and tested hj the approved methods for <ensiti\itv Testing with es 
tncts of the starch no contrictions were elicited Histamine and Pituitnn 
used on the same muscle proved its coiitractilnUtv ^Ve were not able to sciist 
tizo rabbits and guinea jivs with powder No 108 

As a muter of interest m further loiifirmuig the excellent work of Lee and 
richmaii’* n laparotjmi wis performed eii a medium sued dog under strict 
surgical teeliiiKiue and 1 0 <im of the ab orhible powder was dusted over the 
intestines and omeiitiun The dog was allowed to survive for three weeks and 
the abdomen again o] cned No odhesicns were found and we were not able 
to detect anj of the stnreli. 

A siiiiilir operation wis perlormed on another d<g but instead of using 
the absirlnble ponder 10 f»in cf tikum powikr was dusted over the infes 
tines and the onieiituni and the wound was elcised This dog was Racrificed at 
the end of three weeks Almost the entire |»eritnneal eavitj was covered wit i 
adlie>ions Sections taken from these adhesions aKo showed tale 

Under ^.eucril amstbesm the peritoneal cavities oT two TaVArt's 
opened and 0 5 Gm of powder No lOu wis pliced within At the end u 
twentv four da's the rabbits were sacrificed no adhesions were found and 'p 
were not able to ckteit anv if the powder I mler similar conditions two ni »- 
bitv were operat.d upon but » > tim of talc was nsed in place of the ' 

powder At the end « f twentj four dijs these rabbits were saenfiied and ' 
peritoneal cavities were found to contain iiiassnc adhesions The generat i> 
ture wvs the same as that m the dog (higs 1, 2 5 and 4) 
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SUKQER7 


The absorbable starch pos\dcr under inscstigation was made into pellets 
weighing 200 0 mg These pellets were placed subcntaneouslv in the inter 
scapular region of twentj five rabbits The pellets were allowed to remain in 
ten rabbits for fourteen dajs in ten rablits for twentj eight dajs and in fire 
rabbits for fiftj' six dajs The impression from these studies is of a persistent 
activitj, but not intense reaction to the presence of the material and lery little 
if anj of the material ivas to be found at the end of fiftj six dajs It shonIJ 
be pointed out that tins is a lerj seveie test since absorption of a fairly hard 
pellet of material from the siibLutaneous tissue would be expected to proctcil 
slowh 

In line with the studies of Lindenmutli ** 500 mg of powder bo 103 were 
injected mtrapcntoneallj into tlie abdomen of each of ten guinea pigs These 
guinea pigs were allowed to sunire for foorteen dajs and then were autopsieil 
no adhesions or other CMdenees of irritation were found 

Since the inhalation of miuersl dusts is potentially dangerous and to 
obtain infomation with respect to the unctisitj of the espenmentnl powder in 
long tissue six rabbits were subjected to an lobahtiou experiment m winch thev 
were placed in an enclosure approximateU four feet m diameter and two feet 
high and a hea\ j' concentration of powder No 103 was kept m atinospbeno sus 
pension hi means of a circulating fan These animals weie exposed forty *>*' 
uutes a daj for fifty dtjs At the end of this time the snimals were sacrificed 
no lung patliologj could 1 e demonstrated 

A similar experiment was carried out with two rabbits using talc insteal 
of the absorbable powder The luugs of these rabbits showed scattered silicate 
particles with some giant cell formation 


CONCI t '‘ION'S 

1 ^\e weri. unable to find mj sonsitnitj to this starch m the group of 

human beings tested . 

2 We were unable to prose that the aiiiinaK became sensitise when mjec 
parenteral]} with tins absorbable powder 

3 No peritoneal aill esions oecurretl in any of oni animals m whir! pov 

der No 103 was used . 

4 Our work shows that a ilcinicaUj modified starch powder (No 3 

when place<l in the tissue of iminals is nomnitatuig and is realilj a 'or 
from the peritoneal casity . 

5 Our work confirms that of presious authors that talc is 

placed in the peritoneal caaitj of dogs and ribbils and in the lungs o ra > ^ 

C The e\ idence indicates that powder No 108 is a safe replacement or 
for surgical and other purposes for winch this commodits is wi lelj usei 
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StTBaCRY 


The absorbable starch powder under in%cstigation was made luto pellets 
weighing 2000 mg These pellets were placed subciitaueously lu the inter 
scapular region of twentj five rabbits The pellets were allowed to remain m 
ten rabbits for fourteen daj's in ten rabbits for twenty eight daj's and in five 
rabbits for fif tj siv daj s The impression from these studies is of a persistent 
actmtj, but not intense reaction to the presence of the material and very little 
if anj of the material was to be fonnd at the end of Cfti six dajs It should 
be pointed out that this is a very severe test since absorption of a fairlj bard 
pellet of material from the subtutaiieoiis tivsne would be expected to proceed 
slow!} 

In line with the studies of Lmdenmuth ** 500 mg of powder No 103 were 
injected intraperitoneall} into the abdomen of each of leu guinea pigs These 
guinea pigs were allowed to survive for fourteen days and then were aiitopsieJ 
no adhesions or other evidences of irritation were found 

Since the inhalation of mineral dusts is poteutnllv dangerous and to 
obtain mfonnvtion with respect to the reactivity of the experimental powder m 
lung tissue six rabbits were subjected to on inhalation expenment m winch the' 
were placed in an enclosure approximately four feet m diameter and two feet 
high and a heavy concentration of powder No 308 was Kept in ntmospbcric sus 
pension by means of a circulating fan These aniraols were exposed forty »i 

nutesadsy forfifty days At the end of this time the animals were sacrificed, 

no lung pathology could be demonsfrafed 

similar experiment was cvrrietl out with two rabbits using tile instea 1 
of the absorbable powder The lungs of these rabbits showed scattered silicate 
particles with some giant cell formation 

rOMLl 

1 ^\e were uinble to find any wisituitv to this starch in the group of 
human beings tested 

2 We were unable to prove that the aiiinnK betaiiic sensitive when injccte 
pireiiterally with this absorbable powder 

3 No peritoneal adhesions occiirrwl m any of our animals in wliieli pow 
der \o 108 was used 

4 Our worl shows tiat a iltmicslly motificl stanh powder (No 1 

wlen pi iced in the tissue of mimaK is nommtatiug and is revbb nhsni f 
from the peritoneal cavity , 

D Our work confirms tl at of previous auti ors that tale is irritating 

tsk 


BEFEUtNCES 


- v- Voat 20 S4 101 1«6 
tho Orcani'ra I root 
8S r 1JI3 

)4y C ant Celts in ' tr 


C Fnbryol P"’ 
J Eipfr Jfet 



Jl<ClJLn)D\ \ND TOLl MAN VB«!OBl«AIILI:. IO^^DLK 10 RfPLVCE TALC 793 


4 Sa\«rj E R Health Ilazarli in the Mining InlMry U S Hurcait of Mines Report 

of lDie<tigation No 2Ct.O I) lember 11 I 

> Miller Join M ani Najir^ H }{ Tl«* ,,cil Ke puii«i, uf l! Peritnni.il Tissue 

r V Ictr lu eil IS I oreit,n BodiP« 1 ub Health Ktj 49 iO S J I’JJt 

J Mill r J \\ and ‘>aMr« R R Mi ro* jie \pjearaiic of !• xiieni entallj 1 roJuceJ 

Hust Noiiules in tl Peritoneun l*ab ileiltU Rep 60 1(19 1( « 

‘ Unia A J (Garlner ! pr y U J Sllico is nd \sl stosis New \orK IJ^S, Oxford 
PnTcrsitj Ires- p 2 j7 

5 Gardner I/iro> U Etiol ^ of Pmumotoniosis TAM V 111 1 ijj 1 )3(, 1938 

•' MotOler \rt! ir E H lent n om x 1 - St T ins 1 lU 1 1 e C \ Mosby Comianj, 


5 llaytForn bamiel 1 N dul ir I csioua of tl e 1 enf< ncuni \n 1 Patl 9 72o 737 1933 
' wopol Wta Ijiopolium f.rdnDlomi Anh Path 16 320 -*31 1J33 
' ft ^ fijeopoliui Granuloma Siig Uynee A Ubst SO 4U 44 19 

vKen ilaj leritoncil l{e«ponse to Olove Ponder Texas Stale J Mel 32 48 48 j 1930 

tienherg Robert Talcum 1 nwder Qronnloma VreU Patl 24 6 42 193" 

•> Ramwj T I anl Dnujliv, p m (,„nll natous Tnd • u ti n Preluiil b\ ioreign 
MoJt Irril nts I Internat toll burgeuns 3 3 10 IJ40 
yroQ F nn 1 Wei I O Stuart V Comoli ati n Trom the U«p of (iloii louder 
‘'t.rfrR\ 10 7t hi 1 >41 

' Kamsey Thus Ik Magnesi iin fa lieate (irinuloma \m T Cl n 1 ntl 12 o 1 o 8 194. 

1 anl OroTes J L Sirgieal Odores and Wound Infeetions Surg (ivnee i 

J Obat 75 CGI 094 1942 

Dusting Pouder Graoulomas loUouuiC s i^gcrt Nyr^ (rjnei & Ob t 
. . ,76 501507 1945 t. - 

CMC \ er h D J iind 1 m Id P II Ir Tl e T il un I o i Ur 1 ro1 lein ii Nurgeri 

I e . ‘ f 1 '' luti n T 1 M \ 123 9d0 9j4 1943 

PerlsM 0 \pria D T tad Kidd F H Jr Tl . T lUut i ProlleTn in Surgeri and Its 
oolotion Iroe interst lostgrad M A North Amcnea <1915) pi .Oj.OS lOH 
''‘Off Jf 0 lidoraintl Silico«ii (Due t Til um Pou ler) anl ( in er S ri n North 
3 '»..i . I**"" 

E M 0 tind \ erda 1> J Talcum U"e 1 as t 'surgi tl Dusting Powd r is Ilaznrd 
1 ""34 1941 

w y TaUim as an Operating Room Hazard Noutli M J 38 470 47" 1915 
3 n*.J* ^ ®“I 'erOa D J The Talcum Ponder J Mt v nni Hosn 12 ( >5 COR 1043 

‘J'cessra 3\ c meets of Certtin Silicate Dusts oi Tie Lungs J in lust lljg 4, Toai 

• n «« 15 60 78 1033 

'j; C Tie Lffecis of Fspo ure to Dost in Tno Oeorgin TnU Mill nd Mines 
S Jr«, 60 131 143 193a 

5 M 1! Dust Dangers Exposed Mod llosp 49 84 193. 

fo F w Patton J U anl H lbs A A 1 neumoponiosis m the Tala Industry 
0 e. , •’ RuentLenol 47 ',1" .4 194 

'■fiulr R Z anl Williams t 1 < in it ere al T ilc \nimtl in 1 Mio 

J ludust lug «, Totieol 24 7a 79 1942 

" .n, ^ Pleurnl Poudrsge J Thortcic s-irg 4 "al2Gl 193a 

"■Upson ^ \ \n Opertlion for tie Relief of toromrv Vrtrrv Disoa'e 
. , 'ic« Uo p 5 1 a in iu40 

Lichfman A L M Donald J R Dix a i 
, Gvnee A oi,«t 83 .rif 194< 

^ C M Jr an t Uhraati F P Fxperii 
Gineo A Obst 84R89C»i 1J47 
L'n lea nuth W \\ 1' rsormi t orora inictt 


lernlogic Stu lies 


■ Qutrt Hull 
' T and Mnnn p C TM Tranuloiia Rurg 
ts \nh N n Irritat ng rUie Powder Nurg 
( To 1c p ibl *1 ed ) 


TIU ■'lACAUSOX MACK. PROCmURE FOR UrCURRFKT 
DISLOCATIONS OF THF SHOULDER 
N .T Ol\NX»«5TK\<? AID ClNClSSATI OttIO 

T he mii1tiplait\ cf protednres descrihtd for ripair of recurrent traumitic 
iubeoneoid and 'lUb/lenoid disluettions of the shoulder w ample CMlencc 
that no procediiie has set piosed completeh successful During the hst fe« 
scars tno procedures ha^p held out more hope for permanent reduction, ori<* 
Js the Buiharf* operatwj of rep nr of the eipsiiJe and the othei the Migiiumn 
Stack* proetdure of tmnsportation of the tendon of the snbstipnlans fnm fh<* 
lessei to the picitor tiibcrosil> of llic humerus The author is eoneerned with 
the latter pinccdure and wishes to report a follow up stud^ ofthirts one such 
nporations which \ar\ in follow up fioin fhiee jesn. to one and one Inlf jears 
It IS eonccfhd tint the length ©t time elapsed w uisufficicnt for t complete and 
final amhsis but it is hoped tint this report will sene as an added impetus for 
more Imne and joint surgeons to use this procedure It appears to be 
promising and onlv b' rcMOWing a hige senes of rases at li ist fire seats aflef 
singen can ant definite coiichisions W reicheil 

The iiicentite for the use of the Magmison Mack proeeduie m prifcrcncc 
to other oporatiie technupies Ins been based on the following obseraatioiis It 
was noticed that the NiooH* procedure and its a inons luoclifiiations eren when 
performed bi men in the armccl «er\i(es who were capable and qualified still 
permitted recurrences to deselop in approxim iteh 20 to 23 per cent of the 
lustanees The use of the Ilendcr-on* suspension was not partieularJv appeilmz 
1 coause tin ufoiera of th« nceiage enlisted man and his return to dutc dimin 
ished in pro; nrtion to the niimWr of skm incisions j articnlnih where ek< ti'C 
surgerv was conec med ( crlainlj there an multiple such nieisions m the IRa 
derson pro/edijrc Ise of the Ixine peg procedure or of the canuiis fascial and 
muscle plastics was not partieiilarlj adsocited in tie armed scrsiccs dm to 
the long hnlmg time iiipnml and llic difl cults in nmlnliring such shouMem 
after a prnhnvril peiiml of immobilization \s f'r the llniikapt procedure 1 
attempted it on three ociasi ns and it i'. admitted that ihtisu ns based on three 
attempts arc incoiKhisisc Ilosreser the consensus of opinion of a numlicr of 
other iiieii win had also attempted the same pnaeclurc was tint fl) it was 
estensiie sur,.ir' and with this statement eseii the esponents of the Itnnkarf 
procedure must igree the rcattachment <f the eijsiile to the lip of the 
glenoid prociss was not the reason for the siiwiss of the pn eeilure for the cap 
side could again !«? amlscd with suQjcient trmnm hot rather the anunint of 
scar and adhesuiis win li dcaelc|Hd following sciih estcnMie dKscetion whi h 
was iinplnsiologie and ('ll the dialling of the helps ;ii«:t pistiror to the nm 
of the glenoid proces.s was mf the easiest pnxr Inn? to perform Furthermore 
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Mssnu^on and Stack’s* reii'ioiiiiv «>'' <<> ^1'*“ ‘-^tisos of rcturrent snbjliniml and 
'ubc-oracoul dislocations of tlie slioulder and the etirrertne surf:ers for this con 
ilition sounded more reasonable and t«>nMmm{r 

cvLsub or nu ikklnce 

The esact cause of recnrunt elislocations h is not bitn iule<jiiatel% t xpl lined 
f’ertainli not all shoulder disloc itioiis r» enr ami furthermore disloi ations h n i 
tfcurred in nnnj patients who h.ne meued adequate inunohili? ition after 
the initial episode Origiiialh it was tiumght to be ehie to i poorh he tied te ir 
the capsule Another thenrs propemiieleel w is tint it was eliie to the shallow 
fiess of the glenoid fossa Tlankarl nttrilmted it to i teaimp ot the e ipsiile it 
the aiiterieir inferior lip nf the glenoid with in iMiUion ot the capsule witli. 
'iiilseciuent lack of ]u iling and gapping at the pennt of teiring Magnuson 
has brought forth another line oI thought is to the eaiise of letiirrrnt dishu i 
tioris whuh IS that it is due to a laik ol liilniue traetmii and Iimi ige of 
nmsilcs which ordminh resists the downwanl ami forward displiitinunt of 
th<* head ” 'Magnnsnns’s leJei is well wortli coiisieleting In reasoning out tins 

theught he stated ’ 

1 do BOt feel that the cleooid winch is sere dightJv cu) 'hoped lias much 
•uipoitiag fonclioa for the heni of the humerus m contrndi'tiaction to thi act 
tilulum Hhich i« nuch dewier on J enc' t wevht l•elnllK 'triicture Tl ere 
•re no such ligsments m ihc shoul<l«*r cspsule as arc m the I ip where the \ lig-i 
Wfal art* as a strong remfotcing ban I to re-i'Unce of hrperesten ion f the. luj 
The shouUer mu'cles ore tte only 'tructur s which msintnn tie lend ef tlie 
humetus in contact with the glcooil anl in | r«|>e‘r p «niofi. This u plsinh evi 
lent for if these mu'cles are jaraUsesl the heal of llie humerus will Irop iiw iv 
from the glcnoil nnl mar lie ilcnr Icloic it That is not true ef tlie hip leen if 
the niu'clcs tetween tie peUi* and the femur are sompl tele |aTil'«<l tie 1 qi 
"ill Bot cawlr ili«lo.ate anl ccHiinU mil not drop is a result of tlie drug n 0 e 
leg Taticntj who hare had infantih parftle«ii anl haie n 'ul »equent frvture iif 
the leg muet ha>e tractun appli* I Neeer h\\« 1 -eeii a hi|> |ullel out of tl e ice 
tatmlum I ut I hate seen tl « lici I of the I unnru* pullesl awm from the gl nm 1 a* n 
result of improperly npphel traction to the hunuru' When tlip «lioullcr mu'rl « 

•re relabel it takes eery little jull to ««paTate the head of tie humerus from tlie 
C'cni I nnj if tra<tion »s left on for « few he ur« it i' not lifh ull to create n« 

'"’jell a, [I jjjjjj jifparntion between the faces ot the joints 

^ertiiinh siioli re isiiniiig e inneit be east aside, ms siinplx annlln r tlieorv eim 
Ike most nrdent exponents e»f the Uniikiirt pnieednre wlin eliim tint the 
ftiisoii f„r remrreme wns tlie naulsion of tlic eiipside from the glenoid 1 ibniin 
urthcriiiore tear of tlie i ipsnle was imt lound to be pii'seiit in all of the 
'■'oulders which were cxposeel in Ibis stiios If ix Rinkiri pouteneU the eiuse 
" Ike rpturrent elislociition is the shallow glciionl eiiul the it ir of the tiipMile 
■en wlint is to preaenl a fiituii resiirrenee «»1 tlie tear of this rnjisule if sufTi 
fient trauniii should be applied* 

TIIV <11 [31 Mins 

The operation was <li*sisnuel to meet ami (.eiunttnnt eertain eembtioiis 
"cli Magnnsnn and 'stack belieat *xist in reeiirrent shoulder tlisloi ations 
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Ordmarilx the MiliseapuKjris tendon is hroad and strong and lilends wth the 
capsule of tlie slioiilder thus reinforcing the capsule m this ic^iou and tending 
to coimferatt the pull of the strong adductors, nsmeh the pectoralis major 
the teres major, and the Jatissimus don.i (Fig 1) If, on the other hand, the 
tendon of the subscspularis is thm and narrow or if it does not blend fulli with 
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of this stnictuie in lietwteu the head and the coraeoid was not bceti m nnj oC 
the series of cises reported here The tunhm was found to he quite thin and 
narrow m a mimher of instances 

The operation therefore was designed to osertoiue this weak point m the 
musculotendinous cuff hi triiisplanlmg the snbstapnHris tioin the lesser to tlie 
preafer tiiberositi (Fig 1} thus foiiniiig a musculotendinous cup iround the 
anterior surface of the head of the humerus whicli «s controlled hj the sub 
scipulans which leniforces the capsule in the icgion of the insertion ot the 
supraxpmatus infrasjinntus and teies imnor ind which oserromes the spread 
iiliHli exists ordiii irili (F*- a) 



OPLK \ ni E I RO< EDC KL 

A four to flse inili incision is inide on the anterior aspect of the shoulder 
^Sinning just I clow the aeromn > h\icnl ir joint and extending distallj parallel 
lo tl e fillers of the deltoid The muscle liliers are split at the region of the on 
•enor and iiuddle thirds exiKisiiig the tnpsule IHteding is controlled bj the 
of the coagulating cuircnt win li latter is quite on efficient and certainly 
* time -^aMug dcMcc The extrcniitc is cxtenuilh rotated thus bringing into 
j'**" I'l'* tendon and the nniscul tnidin us junction of the subsripularis A 
dissector is then slipped under the luusculotciidinous junction just lateral 
to the area where the tindcn blends in with the eipsiile the dissector being 
•oserted at the lower bonier and coming out it the upper border This portion 
^ the strueture is eisiU ukntifieil and requires sen little shar}* dissection 
'“tion IS then applied lis lifting up on the blunt dissector thus bringing into 
thi insertion of the muscle into the eipsule iml ibo the upper and lower 
'■dors nf tlie tend ii where thes blend to Ibe capsule iFi' 3) The incision is 
” ® tl e upper ind lower 1x*rd«rs »f the tendon tlin iigh the capsule the 

M Is tiipn sii|j,r,j (iiider tin t«nd n in I the tnidfii and upside are then 
uiiso,! freiiiig thes^ structures to the nea of their insert i ni into the lesser 
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During tLe thrre or four opentions an attempt was maile to free the 
tendon from the c»p&iile, but it i\as found to be almost impossible and furthei 
more the tendon itself syas much thinner and thus a ueaher structure JIagno 
son and Stack in Iheir jirocedorc then recommended removing a svedge-shaped 
piece of bone at the insertion of the tendon for transposition into the greater 
tuberositj This step has not been followed Instead, the tendon is detached 
from the lesser tuberosity, a sutarc is passed through it so that it can be brought 
into the field ivbeiiever notessary, and the cxtremitj is then internally rotated 
to bring the bicipital groove and tlie greater tuberositj into view The jomt 
can be inspected at this time and anj tesr of the capsule noted After the arm 
has been internallj rotated the tendon is pulled across the bicipitd groove to 
the grcitcr tuherosih to detemnne the new location of the tendon During 
this time the arm should be exteinalh rotated to obseive how much estemal 
rotation is permitted with the tendon in its new jiositifn The amount of ox 
tenial rot ition alioiild never be less than TO per cent of llie normal amount an I 
not more than 75 per cent of the iioimnl amount Two thin bladeJ chisels onf>- 
lialf inch vvnde should then be driven into the greiter tuberositj next to one 
another and parallel to the outci edge of the bicipital groove thus forming a 
slot approtimatelv one inch m length The two chisels should then be rocked 
bnclc and forth in opposite directions to widen tins slot A heavj small tenac 
ulum or H towel clip shouid be used to make sue holes approximatelv one 
fluarler of an inch lateral to the lateral edge of the slot Three bo 3 brauW 
silk mattress sutures are used to nninolnlue the tendon (Tig 4) They are la 
sorted through the most proxiunl bole out through the slot through the tendon 
from the dorsal to the ventral surface up through from the ventral surface to 
the dorsal suifaie through the slot and out thinuglt the second hole After all 
three sutures h-ivc been pheed tliev arc drawn tiglitlj thus pulling tlu tendon 
into the slot and me tied tecureU The upper nnd lower borders of the tendon 
are then sutured to the MiiTOiinding cajisuHr structure with interrupted bo 40 
white cfitton sutures so tint there will lie no tciidencv of the tendon to slip up 
toward the concoul piocess when the arm is held m a position of abduction 
This part of the procedure is very important for it is felt that the two failures 
which occurred in this senes arc due to the fact that this step was not earned out 
in either instance The nm should again lie exteniallj rotated and if the oi>era 
tmn has been proj erh perfonned there should be no more than n 'iO per cent 
limitation of external rotation The deltoid fibers are allowed to fall back into 
1 .1 f* ♦ r „ 1 „ 4 nmtomie manner The upper 


st using a \ilpeiii bandv,.o 
three weeks At the end of 


penod of immobdizntion active and pissive CTeretscs are instituted in the form 
of pcnduliira excnises actneh three tunes dsilv for ten minutes and gentle 
external rotation pa-siveh ome tUih b> the phvsiotliernpist Active oxternaf 
rotation and abduction were not iiistitme.1 until the end of six weeks at wfucli 
time these motions are iiiehided in the dailv exercise r mine \t the enl of 
eht weeks the average jntient has almost eoniplcte nnge of all motions ex 
r f <>Tternvl rotation which is nsualh Iiinited to she lit 110 degrees of the 
«on...I !.».» W"-™ »» 
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Thirt\ one shoulders weie operited upon m thIrt^ pitients \I1 hnd had 
ammimuin of at least three ami usuUU fi\e dislocations and (jUite a number 
of them had lost count of the number of dislocations In one patient the should 
er djsloeateil wl eneser it was abducted hisond JO decrees Twehe months after 
the operation he passed a \Vcst Point physical exiiuinati n Another patient 
slated that his mam concern was tint the shoulder dishu ated in his sleep as fre 
>iuenth as twice a nifrht The maTimuin follow u}> Ins been three \ ears and 
the minimum one and one half \ eirs 


Uuhion—ln nineteen slionlders or W)6 |ei cent there wK definite e\i 
lienee found nf niulsion of the capsule fr<m tlu anterointenoi ^denoid run 
This was determined hs inspecting tlie shoulder joint when a smill ‘section of 
tie capsule was reiuoscd along with the tendon of the subs ipnlaris A blunt 
'hssettor was then inserted info the joint the glenoid rim palpated tlie tear 
located and when presmt insj»ecte<l No utcinpt wns iiiide to repair it In 
the other twebe shoulders no tear could be found It was possible to dislocate 
these shoulders iimte easiU it the ojicnitiiig table 1 ut no definite patholo'^ 
w^lil be found other than a general relaxation ot ihe capsule 


^eciirreiiefj —There were onK two murreines to date or C 4 per cent 
otii of these shoulders dislocitcd appioxmiateh xi\ to emht months after 
*utserr It is felt howeser tint Ihe fault does nut lie with the procedure hut 
™ther with the operator In eich of tUeve mst iiues the upper and lower hot 
ot the transposed tendon were not suturul to the surroiuiilniB capsulir 
* Uictures and therefore proinble slipping < f the tendon occurred beciuse of 
' It would he interesting to re explore these shoulders but to date the pitients 
‘ODcemed haie been unwilling to submit lo fiiither surger\ 

Ifotinn — ^The primarv motion uncoriied m each instance is of course ix 
rotation As jireMOush mentioned at the end of eight weeks postsnrgeri 
Me was limitntion of exterml rotation iii almost all of the patients At the 
present writing howenr oiiU «ighl or 276 per cent hid am definite Imiita 
•on of external rotitioii One !nd a 10 degree limitation of motion Of the 
on? had 20 degrees loss »nl the general aserage w\s ipprosimatels 10 
^?rees. Howeicr none of the patients except the one with the 00 digrees 
®f extinial rut itiim wen pirticiilarU mcnpacitafcd beiaiise of this 
"o j complain nlmut it Tlie remaining twents one shoulders or 

Ilia ^ trace or no limitation of external million and it was h-ss 

*n 10 degrees m compirison to the opposite shoulder \lHliKtion thrmuli the 
ohumeml joint winch is the next important fn« lor to n nsider x\as limit 
'a file patients The maximum loss was 45 degrees m one patient 2 • de 
^''‘‘Iher and 15 degrees in thret pitwiits Two pituiils showwl n losj, 
'’rwnnl extension — 15 degrees in one nnl 10 ilegr.ss m tlu otl ir 

y Iteganbng p«in upon use of the 0 | erate 1 estri nuts i i^ht p itionts 

*^*^1 its presence One patient who had a recnrrvn-o st ited that the 
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DuniiK tbe first three or four operations an attempt was made to free the 
tendon from the eapsnle, hut it was fonnil to be aJmost jjnpohSjbJe and /nrthei 
more the tendon itself was much thinner and thus a weaker structure JIagmi 
sou and St^ck m their proeeduie then recommciuleil remorm" a wedge shaped 
puee of bone at tlie insertion of the tendon, fot tiansposition into the greater 
tubcrosit) This step has not been followed Instead the tendon is detached 
from Die lesser luberositj , a suture « passed through it so fliat it can be brought 
into llie field wheneser mtessirj, and the extremitj is then intennlly rotated 
to bring the bicipital groo\e and the greater tuhtiositj into Mew The joint 
uin he inspected at tins time and am leir of the capsule noted After the arm 
has been internallj rotated, the tendon is pulled acioss the biiipital groove to 
tile greater tuheiosih to delermmc the new loeition of the tendon Dunng 
this time the arm Rhould be externalh rotated to obsone how much esteraal 
rotation is permitted with the tendon m its new position The ainoimt of ex 
lernal rotation should neser be less than 50 per cent of the mrmal ammmt and 
not more than 7 > per cent of the iioriiial niiionnt Two thin bl ided chisels one- 
Ii«U inUi wide should then l>e drnen into the greater tuherosits nest to ore 
another and parallel to the outer edge of the bitipital groove thus fonmiig a 
slot approximateh one inch in length The two chisels should then be rocked 
bick and forth in opposite directions to widen this shi A heaw small teiiae 
nliim or a towel clip ehouKI be used (o make six hobs approxiniateb one 
iluirter iit an ineh hteral to the lateral edge of the slot Three No 3 hrnided 
silk mattress sutures oie used to iininobili/e the tendon (Pig 4) They are m 
serted thiongh the most prosinial hole out throngli the slot through the tendon 
from the dorsal to the ventral surface up throngh from the ventral surface to 
tiie dorsal surface through the slot and out through the second 1 ole After all 
three sntures have leen jita<»ed thev arc drawn tighth, thus pulling the tendon 
into the ilot and are tied wenreh The upper and lower borders of the tendon 
nie then sutured to the Mirrminding capsulai stnutur? with intcirupted No 40 
white cotton sutures so that there will In no tendenev of the tendon to slip uP 
toward the coracoid piticcss ivhen the arm is held in a jioiitioii of abduction 
This part of the proeedure js very important fot it is felt that the two fiilurcs 
which occuired in this senes arc due to the fact that this step was not earned out 
in either instance The ann should again lie exteniallv rotated and if the opera 
tion has been proj erh jieifonned there si oulcl lie no inorc tinii n 50 jier cent 
bnutation of external rotation The deltoid fibers are allowed to fall back mto 
place and the soft tissues are closed in the usual anatomic manner The upper 
extremitj is then imniobiluod against the tlest using a Velpeau Innclige 

The period of ali«olute immobilization is three weeks At the end of this 
period of immohiliMtion active and passue exercises ure instituted id the form 
of peDclulum excieises netuelv, three limes dailj for ten minutes and gentle 
external rotation passneU once dnih bv the phcsiotherapist \ctue external 
rotation and abluetion were not mstifiited until the end of six weeks at which 
time these motions are included in the daih exercise routine \l the end of 
ffiit weeks the average patient has almost ocniplete range of all motions cx 
, px»emal rotation which is usnalh limited to about 110 degrees of the 
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ANALYSIS 


Thirtj one shoulders were operited upon in thirts patients \I1 had had 
a minimum of at least three and usinlh fise dislotitions and quite a number 
of them had lost count of the number of dislocatious In one patient the should 
cr dislocated wlieneser it was abducted btsoiid 90 decrees Twelve months after 
the operation he passed a West Point phjsail evnmiiiatioii Another patient 
stated that Ins mam concern was that the shoulder dislocated iii his sleep a-s fre 
i^iipntli as twice a incM The mavimum followup Ins been three sears and 
d e minimum one and one half j ears 


liidnon — In nineteen slioniders or 60G pei «eut there wis definite e\i 
iliDPe found of aiulsion of the capsule from the anterointenoi chnoid rim 
Ills was determined 1)\ inspecting the shoulder lonit when a sm ill section of 
t e capsule was reiuosed along with the tendon of the siihst jpuhris A blunt 
'iwitor Was tlipu inserted into the joint the glenoid run piilpited the tear 
^ateJ and when present tnsjiected \o attempt was undo to rejnir it In 
e other twehe shoulders no tear could be found It was possible to dislocate 
shoulders ijmte easiH at the operating t ihle hut no definite pathologs 
fou d be found other tlnu a general relavation of the capsule 


fctirreiieej— There were onh two rciunences ti date or 64 per cent 
^ 1 of these shoulders dislocited appioximateh six to e^ht months after 
fell howo\er that the fault docs nut lie with the procedure but 
er with the operator In each of tliesc mstanies the ui>per and lower bor 
f transposed tendon were not sutuud to the surrounding capsular 
cures and therefore jirobable slipping of the tindon occurred because of 
t woul 1 be interesting to re explore tlie«e shoulders but to date the patients 
■iierned hace heen unwilling to submit to furthei suie’er\ 

Vohm — The primars motion lonti mod in each instaiici is of coime cx 
th^” rntatioii As jiriMonsh mentioiied «t the end of ei^lit wpcts postsurgerF 
pre^^ bmitatiou of external rotation in almost all of the patients At the 
tion™f howeser onh eight or 27 G per < cut had am definite Iiinita 

rest ° rotation One had a 10 degree limitation of motion Of the 

-0 degrees loss and the general acerage was approxiinatelc 10 
hinit^r ''"ue of the pitients exeept the one with the ”0 degrees 

astern il rotation were pirticularh lui apacitated hecauso of tins 
nor did thes complnm almiit it The reiuaiiiiiig twents one shoiiliUrs or 
^ trace or no limitation of » xtenia! rot itinn and it was less 
/ egrees m comparison to the opposite shoulder Mnliution through the 
In joint which is the next imi>ortaiit factor to n nsider was limit 

c patients The niaxiinuro loss w is 4 « degnes m one patient 2i de- 
fif »n thre« patuiits Two jntieiits sliowel a loss 

r<i extension — l > degrees in one anl 10 degrees in tin other 

**'*' extniintc eiglu pitients 

^ Its presence One patient who had \ reiurrciKe st ited that the 
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slioulder ufliccl coiist.int1\ The other scAen noticed pain or stiffness only after 
streiuioiis use oi upon chnnges iii weather Tims, 77 5 pei cent had asjmpto 
imtie shoulders 

It IS iiiiportTTil to rmieiuhtr that this optratne procedme was perfonued on 
inilitai.i jTcisoniitl and tint the strcnnoiis nsc of these shoulders in the armed 
scrsices is usuillj far and aho\e the amount required m civilian life These 
patients s\ore ahk to retiiin to Iituiteil diits at the end of eiplit weehs and at 
the end of three iiioiiths all wire aide to itturn to full duty, except for three 
inticnts %\lio had eoiitinued sMuptoinitohi^rv of the operated shoulder, and m 
two of these the shonldeis Mibseijneiitly dislocated In the follow tip stud^ from 
the reports solicitul from the inlients and their physicians, the majority of 
these men had liicii abk to cam on a full dnx’s work without any difficultv 
wlntexer Some are able to ski and perform other strenuous physical actiMti«-s 
without am difficults One pntieiit primdiv wrote tint he was able to chm 
himself fourteen times on a ihiniun? Inr in spite of the operated shoulder 

CONCI usioss 

1 The JInsiiuson bt ick Procedure has been successful m 01 6 per cent of 
the prtsojit senes of cases with a niiiiimiim follow up of one and one half years 

2 In 72 4 per cent there was a trace or no Innitatioii of external rotation 

3 Iji 77 5 per rent of the patients the shoulder ojiernted upon was entirelr 
asMiiptomatic and the jufient coiiceined wis able to peiform a frainful oecu 
pation 

4 The two postoperatise recurreiucs were not due to failure of the opera 
tne prnecdiire but were diu to eirors m technique on the part of the operator 

5 The Majrimson Stack procedure is a well planned opention and this re 
port IS presented at this time m the hope that others will iise this procedure, and 
thus amass a Inisc enonpli series of eases within the next fixe to ten years so 
that definite conclusions cm be leiched as to the final xahie of the operation 
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A PLASTER TRACTION SPLINT FOR COMI’Ol ND COMJUNUTEn 
FRACTURES OF THE TIBIA AND FIBULV 
IUr-'Ii vll R Urist, JI D ,• Boston, iUss , Lincoln Rifs AI D ,t Y vmm \ 
AVash , AND Thomas B QuiOLr\, 11 D 4 Boston, lUss 
(Ftom the Bepartment of Oithoptilte Surgtty, ilaasaehusftts Central Hospital, the Department 
nf Surffery, Peter Dent DrxifhaBi nospttaJ, anil Ilartard ilidnal School) 

THE elTiciencj of the plaster traction splint dtstribcd m this comnuiniPatioii 
Has esaluated under militaij circumstances in the 22ntl Umtccl States 

• rri) General Hospital at Blamlfoitl, EngHnd, and the 97th General Hospital 
at Frankfurt, Gemianj, between llaj, 1944 and December, 1915 Diiring this 
pencul We personallj used it m si\t.% five battle incurred fractures of the tibia 
aa 1 >ula m sistj three patients and in eleven simple and compound comminuted 
wcidtntal fractures of the same bones During the earlj months of the same 
r*tio<l ail approNimately equal numtici of similar fractures which scrvid, in 

* wt. as a control senes, were treate<l m the Bolder Bnun splint or m the 

^*t)i Pearson attachment As tlie advaiitaees of the combination 
P int, which nt first was U'-ed onlv tentativeh liecame clarified, standard splints 
used less and less frequcntlj 

tio standpoint of providing skeletal iraclion and securing inimobilizn 

of the fractures m plaster, the combination splint was found to comparL 
ry nvorablj with the classical traction splints It was al-jo found to possess 
/rtf advantages It furnishes better protection for the reduced 

ures It makes movement less painful during the earh da>s of healing 
* irninatcs the uncomfortable eountcrpresbiirc of the iselnal iing of the Tliomas 
/ran PO'wful phj at the fracture site pennitted bj the Bolder Braun 

noc ** require the time eonsuiiunc continuous expert attention 

,j when the Thomas siduit vsith Pearson ntfuhincnt is u-sod. which made 

'‘iluc during the war when hcaiv casualties were leeeired 
•"«h proved of great visefulncss in patients received more than eight to 
of inf ttijurj when inteinal fixation was contraindicated bv the risk 

when extensneh comminutnl fr.iiturcs of the shaft of the tibn 
... required undesir.ablc dissection of the whoh leg for the snft nnjili 

™^l'’Ycs and screws 

fractur' hbstcr traction splint vsould sieni to bo ns applicable to fompouinl 
nn.lit ’**’*'1 ntid fibula in civilian prictnx asit was in militnrj surgerv, 

■j.j''* l“'*^wntcd With this thought in \nw 

splint winch is madi of mateiials in slniidird supph m all 
‘ lines, is constnictod ami applifxl ns folKnvs (Figs 1 to 31 \ jil.istcr 

•fss; 
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ammatlc chowlnp ot ntcthoil o( auspen'iort of aplmt an I ij<c of trapase by 
. eft anJ 8i<l in his o'*!! nur<inc tare Detail* of ecnstructlon 

'tion are shp«n in upper rtcM Insert Methyl f mobilltlnc apllnt nn'l 
11 she«n in loiier right insert 
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The treatment follownl in fi iitiires on which this .ijiparitus was used in 
^\^)rld^\a^ II is applKahle to Mmilai enilnit injuiics Tlioiointh ihliridcnioiit 
Has done an<l the wonml was eloMxl h\ prim in sutun if llu pitient w is u 
cciu-d inthin ei^ht liours ot injurs ami if dnnia^e to Ili< soft p u ts li i<l not been 
too estinsive If he was nccised after this inriod the wound was hit ojun ,it 
the initnl operation and, in the ahscnn of jrioss iiifcttion w is tlosod h\ delucd 
‘mature within fi\e ihss or, later, hj griftin,? 

\t the first operation m a jnneril hospital skeletal ti utioii w.is institutid 
h' the applieatiou of a Kmchner wiic In li utures of tin nj pet thud ot the 
tibia the wire was insirted almut om hall inch alwsc the distal cpiphssenl Iur 
the liiin III fiactuies of the middle and hmei thirds it was inseited throiuli 
the tulH;rosit\ of the os c.ilcis, iti line with the postenoi i iifiin ot tlic film! i 
*•111111 Steininann pm wns used in some cas<s with complete sntisfaition It 
"assKin found that it was tssenlinl to mseit the wiu oi the pm at an exact 
t anjlc to tin, weisht heaunjr line, without ttnsion on tlie ••oft tissues md 
t tin liml) in the position it was to occiips in the completed splint If these 
^tn weionot met when the wire was applied it wss witlidnwn and rnpplicd 
^ ei rare in these respects was lesinmsihlc for seicrsl insi inees of pin seepose 
*11 i sepsis 


. '® ^ftetures well icdined h\ tmeiion and in inipulation and held on n 

’* dfgncs Till tautening 
° 1 win seued as a usclul handle on the dist d tiacment for 

j 'P’ purposes and was fi\c<I to tlie footpuec ot tlie t ihle ittcr the redue 
ture ^*^<^tued "W ith this niranccmont (he position of the roduted frac 

^‘■Puro wliile the pi istei hind ije w k lieing np]i!iid snd trnetioii wss 


SIMM \n\ 

sitnJe^^ tiuiion s.plint is desmhid whnh wns used for 

"■ir eoiimiimitcd fnclunsof the tihn and filnil i dming T\orld 

t^Ujon ^ as efficlise as eJissical trution spUiits in pro'idin" skelel il 

tionit«i^”' " iiiohilizitiim, and it was toiiiid to possess seseral .iddi 

"7'^"''»'‘’-'<“'"hie],ot!urspl,ntslaek 

'^’nmmut^l '•plmt is is appluahU to simidi uul ponijmiind 

baiiln t^etures of the tihn and fibiili in enilnn pnetiee as il w is to 

«ie muirred fnetuns 
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cjlmder, padded with felt m the upper thigh and the popliteil and malleolar 
regions, is applied from the groin to the nnkle wlnlc the Icnee and hip are flexed 
45 degrees U shaped wire hoops, fashioned from No 12 iron wire, or any other 
a\ailablc metal rod, arc incorporated in the plaster at the midthigh and the 
malleohis, so tint the closed portion euelcs the lateral and posterior aspects of 
the leg Tsvo similar wire hoops (or a single hcsMcr metal hoop) are similarly 
incorporated in the plaster at the hnee A Pearson attachment, with a pulley 
fastened to the crosslnr, is placed oscr the leg in the sagittal plane and clamped 
111 place to the hoops at the knee (Fig 1) The ends of the wire at the malleolar 
Ici el arc w otind about the Pearson attachment The antei lor portion of the cast 
between the open ends of the hoop is cut away ftom the suptrior pole of the 
patella to the niiUc, and inndows arc cut, if nctessarj, on the posterior and 
1 It era! aspects to give access to soft tissue wounds 



A siiital>le weight is attached and Inction is applied with tlic leg suspinded 
in a Balkan frame tFigs 3 and 4) The foot is supported bj a stockinet or mole 
skin sling fastened to s loop of Cramer ivire attached to the long bars of the 
Pearson attachment Wlicn minor eotrcetions in alignment become neecssarj, 
the distal fragment can be rio\c«l up to 10 degrees in the sagittal or comnal 
plants bj shifting the pulley from side to side and elei almg or lowenng tlic end 
of the Pearson attachment 

Overhead suspension is eontimied duiing the first t«o weeks of healing when 
the nursing ritual including the bath and the Use of the bedpan are painful 
undertakings As healing progresses oscrJieid suspension is discontinued and 
the patient is allowed more freedom in lied At the tnd of tliice to flic weeks 
when movement is practically painless, he can be placed in a whed cinir (Fig 
At the end of six weeks when callus foruiation is usually adequate or the 
fracture site is sufficiently stable traction can be discontinued and tlie cstrcmitj 
transferred W a It'S? ambulation on crulelics is instituted 

as rapidly as possible 
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for the relief of pan being pre«cribeO He reDaiDeil ana« from nork for about two WPek"! 
»t the end of which time the arm wae ter> mucli. tmprotel in 'ippeirance and entirclv 
ejmptomafic The patient returned t» Iigl t work and after aboi t t o more «eeki tl c swell 
ing had subs ded suftciently for there lo I e ap| arent a gap in tl e I r hioradialis at 
tpproximatelj the point where it nonnallj jo na ita ten Ion Tip jatient con plained of weak 
te«3 la (he whole forearm but particnlarlj weakne « of flevi i On Mur 1 l^tf" tie 
forparm wa« etploreil under jyintothal aneatlp'! \n fxm reli i irnirjuet wa* apj 1 el and a 
ten cal iari*ion made tiaer the body of tie 1 raci i r I a1i« Tie leep fa« la was n i«cl 
reveal Bg a rerutn filled eavitj bet veen the rounlel retncte*! annealcl Iclh of tie brndio 
raJiahs and tl e Marred adherent tendon Tie r unlel lellv na'< fre 1 fron tl e interos eo is 
membrane and adjacent structure* eare being taken t [ r er»e tl e radial arterv r inn ng 
•Ion; its mcl a! border The muscle ) elh wa* anf rtanatoU neirli devoiji of fascia Tl e 



Pie I 

t Mob uas di sectel up its i roxin | * arred ti| s a* tx J at J tl e tin Ion it elf liMdeil 
^ midline Mul loop chrome latgut suture* tie muscle belly was «uturel 

»th « ' thus forme.] Tie f *ci« sibculaneous t s*ue an 1 «k n were do cd 

1 a petrolatum gauze Ire* ng oeerl « n mil *1 et otton a[ pi c 1 and tl e 

P’”* **’’ “* ’ ani,le« tl p forearm in supiaa 

healed '*** ** ***" pti t I e tl e 'Oun 1 was well 

5 {j^ patient l-egan active motion U|on be ng relea e<l from pla ter and at tlo enl 

weeks lad normal mol on ani npj ir nth n rmil string!! in tie nvolvcl arm 

In renew two possible nicehanisnis l>' xxhiih this musile was uipturril are 
the origin il trnnmi with the xohmtarx effort on the put of 
P^iticnt to relpase himself nipluml the miiselc tliMeth or following tnumn 
^ ^"^^'iirrhago ami lartiil reeoxerx tht i Uunt on nsiiming light 

runt xxeaKciicil iniisek to sufimcnt sti un to liriiig about its 



SUBCUTAMiOUS HUPTURB OF THE BRACIHORADIAMS MUSCLE 
Aunm T Hvmilton, M D , Rvlfioii, N C 

A fter an exhau'itlve ic\>cw of the literature, it is eiident that sub 
. cutanoou', rupture of the braehioiadntis is prohaWj hitherto unreported. 
Other muscle rupture h of mirst \cr\ eoinmoii It ma} result from excessive 
tension or fioni direct traumn, cspteiall} if the muscle imoUed m under 
loluntari tension iit the time The most common point of rupture is at the 
iiiusclotcndinoiis imicture, hut the rupture imj occur at the muscle’s oriKin 
at its insertion, oi acioss its Ixllj Common piedisposiiig factors are (1) 
disenscs such as the naile Rcneralirotl infections, local tumor, local trauma 
trichinosis and local infections, (2) prcMoiis tveir and fear, and (3) age, with 
sttcndint miiscle bntileiievs, molosticit) , and assmiated arthritis Certain 
oeeupatioiis proiide the steond factor of went and tear Hence ui plasteiers 
Olio secs rupture of the lont? head of the hiee|)», in ilriininierB, rupture of the 
extensor pollicis longiis, in elimliei^ rupture of the Achilles tendon, m loaders 
riiptmc of the musclis of the ncch, ntul m horsemen rupture of the adductors 
of the tlujjli Othei ruptures not infre<jucntl\ encountered ore that of the 
extensor tendon of the fiiiKu at its distal msirtion, the so called “niailet 
finfter those of tlic sijpmspmatns tindmi, of the rectus abdominis Tniwlc, the 
B istrooiiLmuis and the ((uadiieops All these muscles Ime in common cue 
charactenstte, tin. constant Inlulits of pneal strain while in a state of soluntar' 
eontiaction 

This iharactenstK is not poss<.\so<l to a ci« at deiroe by the brachioradialis 
and tins fact piohalilj explains its rclatiic immnnitj of this injurj The muscle 
IS the most superficial on Hie radi d side of the forearm , it arises from the upper 
two tliiids ot the later d siiprocmidvj ir iidgo of the humerus, from the lateral 
luterniuscul ir septum and from the lateral humeral cpnond^le Fibers from 
Die lau'c iniisiJe bcllj end abon the nnd forearm in a flat tendon which is 
nisi-rted into the lateral side of the base of the stjloid process of the radius U 
Is nppiront that supinitioii while unJoubtedtj induced to some degree bj the 
muscle, is not its major function and that the name ‘ supinator longus” is for 
this reason misleading Actuallj the muscle a pnniarj function is flexion of 
the radius >m the humerus and is most cRieienth undertaken with the forearm m 
the mutral position between snpmation and proiiation, tint is with the radial 
Side of the lorcarm faced direeth upward 

CisB Retort 

It B on, Im ’3 ''**■. luelt He ngit Isna anj forearm anl elbos letween » roUrr 

coosejor belt an! tbe driic «hiel of a ma hine ti« wm operating He lu'tained a tniW 
ab'as'Oti of the forcarui but nptdiv <ieTdo|»^ » tremendous hematoma of the entire arm. 
There was no enlen e "f injury ant <r»j CTammation sloaed no fhiclore The 

tient was kept In Ike ho*pilai for thrm ibj*, fhe arm being wrapped in grease dres«fngs 
and*kept conatantlj elevated He was then allowed ta go home, heat, a sling and medication 

Received f r publication, July » M«7 
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la « to tl e unu'uil iinneu\er of in«ert oi of l p rse «tr np •< lure m tt e pir et aro 1 
tie itoma 

Pall olopic rejort (No 2o-lS Un TClsitj llo^i tal ro alrl aleno r n m f fol n 
llepa pnl came unler mj ot «emt on for (he hr't time o 3ul> 1-i 5&H 




FOUR Ml TAOnnoNOtS MAUOWM 1 T SIONS OF THE COION 
Av Umsl'I/ Tisf 


Miimi rmWRDs MI) MRCS(rN(,l IUitimorc Md 

S IMUI T \\1 Oils of tl c lal,.c mltstjnc Iwo or mort? m.ili'’ 

nancu*. u‘'UiIh on tit h>sis of polrposis )ia« been its full si an of 

5)ullicit\ tl c 001 ^eqncntc that mieomitant lesions an n lalh rccogmrol 

and dealt iMtl; at tiie one nppropttatc lime** "Metaehronous lesions maj le 
1 io«ed more Ristiith in that each jno\i toi a new tram of svniptoms with no 
incident between Iiittrcst in tic case to Ic icportcd lies m the abseice of 
poljpoMs tl e sursual oi Iht ]>atienl for imiclecn jenrs between tl c fii-st and 
the foiuth lesions and his lesiinipfion of professional aetiufics limited onlj 
In his age followim; the most nnnt tescctioii 

A somewhat simdar case in winch four rcstttions were performeit inthm a 
period of fui, \cirs presents fi itmes wMeh siRpcst oserlap of oonsccutire 
lesions • 


The pat ent wu« » 

Rubject VC evi 1ence uf 
Fr*t Lf<on~-t\ 

10 He fT \ a 1 iMur> of g n ral at Ion > al I ••Irc' i il! n 1 ft tut nee an 1 ncre nS 
1 Ifivwlli w tl lie loweU for oie c t For tx l-ofore nl "on fl e« bij been a 

drop’s ng aens f 0 tl nW enanleranjw n tio left to vrqualrant mo t hot eeable 
luring tl feent on s nnll unl« f Hov 1 t cm «• a »Ur f en n ll e atool Al loin nal 

pnlpnt on rove Id iv m »« n tic left lo er qtialrani Tl ere wa» no 1 tent on \ rnv 

aluliei tl ade jr or Inal * o alo In I fotn 1 nt tl e i per enl of tie pelr c c Ion 

Fseept for a onfr n*ai tl 1 •! tol Ituii at tie ni>es lie re f of tie jHp 1 exrminaf n 

was e sent all) negai e 

St oper f on n Ma) 10 perfvt el ualer «tl cr one tl e a a low left parortetu* i® 

c < on was tn le n I nppros oiatrl 15 e> of » Ctnoj I colon eontn nuii> a tumor rcrCremorrJ 

Tie eivrele 1 of the hovel ere esfv or r d tt roupl iteorpoal ne « on \t the t me 

of disci argo on Ma) ”0 10" tJe Imnel en la v re aa 1 to 1 n gool coO I t on dra n fo 

freely 

latlologc tejort No Majlanl Gc oral llnaj lal) slovel adeon arc n n a 

Tl ere 09 no re Ogn 7nble I leaner n me neol e I m pt (.Ian Is 

Cln»utP t ll lost r sv efletteil o O I 1 1 at a sul eq rnt Oln 0 * 

l*alrpwasp {lete I efore |l e e Inftlesrar 

Se fi 1 L on — B use of an aHacI f n en o ! v n 1 np h t ng «e eral 1 
follovol br per teut u t pal on t I ev I nl I in h* a I sr n M 1) of '! e «**”’ 
s pcrformel on func 1 IftJ In lie r If tl r1 of lie Iran verse r Ion llere waif • 
defln te ob tru t 0 f ll 0 {ro^r a f tl paq e n I u and 1 lent t w 1 ''ffno '• f 

•p ea <p ImMinin ver tr Itosp tal on Tune is I93 tl 

I’woawn freed an J evfer or /d th on!:' 
ceoln; as jerfornel thr I a ftaf' 

oud.l. . o,», .PTII"' 

10 the epur 

The pat ent s 
dra o "K ^reel Tl e ct 

^-cv ed for cation J I) I 


IHV 
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March 13, 1946, avas continued until operation two later A lens «haped piece of ecir 
and fhm were incloded in the initial incision* which were e'tme*! down to the peritoneal cantv 
wide of iBiloraled ti«'ue Dense adhesions were serered m an attempt, with I ut somewhat 
I Billed soecess, to inobilire the transrerse colon toward right anl left fleTure* It wa* po3»ibIt 
to resect all inrolreJ tissue with two inches of got to spare on each side of the lesion End to 
end open anastomosis was effected with slight tension Approximation of the parictes an 1 
skin was aided by contralateral incisions and Tiffany wire tension sutures Miglit geparatii n 
of tho shin marg ns at the middle « f the wonnd with c«ca|e of waters material on tlic fifth 
[“Moj-ratiTe da> persisted for three weeks but did not interfere serioU'U with tie con 
rsl»»cenrp wludi ha 1 a lianced ruffieientla to permit Uscharge from thi liosj ital < n April 11 
1116 

Ilealii g was complete two weeks later ha winch time the patient lad resume.! Iii< 
practice Esanination on Feb 1 1''17 reaealel the at linen to he free from lalj ible 
reenrrence Tie patient s aveight was 205 pounds and he «J« veri actice for hu jge 

I'atliologie report (S P 53D31 Innersita Ilispiinlj revialed » Icnocareinomn of 
IrsBsTerie colon, with inyolyemcnt of sKin and panetes 

COMMFNT 

Of the four ksious rcmoMtl Ihc fiM llirct "cre uucloiibtidlj pniuarA 
The fourth maj reprostnt a recurrence of the second lesion At least tho scaffold 
ihg mat h£i\e survned the ten mtcmmnp ae.trs The patholostc findings are 
'fitj kinular m each oE tho four tumors 

The hfmtations for further itilerfirentc m this case would appear to hi 
tithcr from hek of } cars or lack of available colon Parentheticallv the patient 
hit outlived tuoof his surgeons 


harjtMi J \ 
*''sll(er 1* K 


RFJXRENCli 

and llankiu F \A Multiple (orcinomata of the l/irpe Intestine, Ann 
693 '03 1030 

Phillips R 13 and Pemhecton I Multiple Pnmar) ilalignant r.e«ions 
’riuiHf' ilalvimnt 1 C'l ins (f ih. Large 
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Tl\\rd iciion— For two montM prior to sduKsioD to UniTer«ity Hoipital on July 2S, 
1^41, the patient's su'pieions were ftrou«e1 by a gradual postponement of morning defeca 
Iion for BPieril liours later tiinn «as cuatonKUy for him. The stools were jiornnJ, fontauunc 
neither gross hlool nor uiucu« A bmum enema performel on July, 10, 1041, slioaeJ some 
delay in the adran e of tl o barium eolaintt in the stgnioid, attributable, perhaps, to constne 
tioii at the site of the first operation Hoaerer, st proctoscopy on July 14, 104], a well 
defined icgctalive lesion was seen at 18 tin from the amw 

On tug 5, 1041, following ah eight-day folfaguanidine prepnrutioa, lapurotomy was per 
formed through a low left parameiban ineisiini \ small, firm ma-* with sligl t ilimplmg on iti 
serosal surface was fount! S em ubore tlie pchie lu-ritoneal reflection Many orgaaizel 
adhesions between omentum, Ti«eera, and parietal peritoneum jreyenleil any attempt at 
manual crploration In spite of n previons resection, there remained sufSeient sigmoid 
colon to permit adequate resection an I open end fo-eml 8na«toraosii 



anastomosis 

Pathologic report (8P 41683, UniTersity Hospital) showed aJenocarcinoma of rigmo 

grade II. with mucinous Change 

Fourth lec’o" — I>uring Ango-t, 1945, tho patient bwamc conscious of tenderness and M 
firmness in the fcor of tlo aeeond speration in the right upper quadrant ue 


. cnrcLn" esnsation, as of gns poswog Itnwgh a narrowe.? section of bowel lenei h 

descri d confirmel tUn obwation ITocrreeopy performed to £0 cm 

the scar preparation, begun prior to admission to bnivcrsity Hospital on 



LI nVXlflN t\MIIiOUVOV KFlTLil 


Cases la anl 20 reporlel in 1*»42 I j Cruenn iH*» were (alU 1 1 \ 1 iiu \ eumulTtions 
«f Irmph folh lei m tlie iligeitive tri t 

Ca«ei _1 to "1 were rejorted in 101 1> *»i itl • un ler tlie name of ( riii ir< Ivrnploid 

fotnora of the reetut i The firot of I w <a«ea wn^ 1 Ivriphosareomi but rI)^^ well l>e 

eoa> lerej as jjio \ tli allie 1 n ith tl e { resent grcnip aa il]u<tr ite 1 in Table I 

from these tahulatid data there are some "encral features which can he 
wnsidercd eharactenstie for this Rrowtli 

1 Ml tlusc cases are fret, from nsswiated fjinerslizecl hmplioicl discise 

2 The (hief associated lesions are hemorrhoids and piolopse 

3 The chief sjTnpfoms are ipctd bleeding pain and constipation 

4 The common pattern of the growth is a small usmlh pohpoid and 
fonimonli solitan nodule 

> The nature of this growth is helieved to bt lionigii since in 33 out of the 
eases in which follow up has been eirrictl out for different lengths of tune 
ere was iiocMdencc of recurreiue 

The general histopathologic studs of our material unil the resuw of Rome 
° t collici authors’ ohsersalions ein lie suium iiiail as follows 

ti a iioncipsulatcd >cl well einur scnheil and often iobiil itocl nodular 
sshich is composid eselusisels of hmphoid tissue This in tuiii is 
th*”' h'**" reticular tissin The subnnnosil nodule often intends 

^ rough the muscuhns inucosje and msolsis tiu niuoosa Insasioii of the under 
noser been oliscrsed The nodule is nude of units of 
"hieh contain .til the eellulir elements nornnlls found m the 
ren^ folhelcs of the mttstine Mitotie figures rogirdless of their numher 
ssithin the limit ot tlu gtmiiinl «enlcr nnd Inse not hun found 
niinber of nnlos<s suns among dilTonnt follicles from the same 
0 as well IS from one case to anotlui \ iliffuse infiltration of diTerent forms 
],^''®n'loring cells in sarsing iniensits is mans lini<s intonntered The oscr 
<“ m*^ *iufrers from eomimssion of tin imderlsing nodular growth he 

IS t eroforc thin and striighti ntd uid is thus » sposed to iitecli ime d injurs 
efdi ^ riMinhli an aihniuintous pol\p 

'lie difTieult to dilTennti ite one ..rowlli from the otliir h roni 

roporteil nsis md flu cues studied in this lal>oratnn it 
f„j - '1'^ I'lnphoiTn though often iHihpoid is insanahh hmad haspd 

The nodular and is r«»»nd b\ ronip ir itm h norm d hiking nnici.si 

''^ar P«1'T IS usHilb mhln Iwiiise of the loiigested eipilhries 

origin iti-s 111 the sulmiuiusa mil onh 
I'^diinciihLrir’’^ ‘ ’ ‘"f' 'n.l IS less often 

r-iKSKa.i 1*^” " id«noinit..us poK|> m wl.,eh th. suli 

^ 's uiiafteeted 

’’ blears »'>"’> inelim-s t. m, inu ilii>. growth from h ii,| hosaKom i 

griMN * '*' ‘stolo^n studs of tin pniuni in item] In short 

terminsi" '"1 f"*'”**" "»»««'•>'' figur.N stn.fh limiteil to 

""inl! l,J ?'!, I'** Phos‘««nnH m made . f one tspi ofirllssu.h 

iphoil ists 111 tin « »s« of the hniph «eMn pell l\anphoi.in i ma or of 



BKMnv lAMPIIOMA OP TUB RKCTUiE 
iRiNr^ III, 31 1) , Nrw 3oitk,N Y 

(From thr Mornloty nf Satp,rt,l paliolnog CnIUffe of rhy$,c,a«» ax J 
ro^Hmlxo f7|i(i<T»i(y) 

A 3fO\(? Iho ]iol\poi(l tumors of the rwtum cliiiicall> suspetted of Km,; 

adeuoim op vmu other Wnifai or c\en nuli/tnant tumoi, some of them 
when exnmined micro'ieopKnlh jiio\e to l»c conjKwed of Bmphoid tissue This 
nnj oceision doubt as to whether one is deaiui^ with a bemsn process, either 
bjperpKstic or neoplastic, or n Ismphosaroomt Therefore, on nnalrsis of the 
chnieil and maipholosie dita ohtninni both fiom the literature and from the 
material of the Iisboratois of RiirRic-sI PitholoKS of Polumbia Universits inav 
help one to know more aliout the nature of llm growth 

Tabic I sumimin7<.s forts nini eases of which those numhertd 1 to Jl hase 
been presioiish uported from other cliineH, while the rciiianider "cre collected 
m this laboratops dupin? a peiioil of twsnls sesen sear* fion lD-0 to J94G 

Crsi 1 report! i in Jv RilP was ibnealli ilrngnowj ns eJenema He ftutlor 
preeumed that the C'oisth or)L>B<iteJ in the eoliteo- Emphatic follieles of the rectom He 
nPo mentioned that tumors like this uos«''o*mel s«iih oWious lTin;hoid n'sne di*«iM «i 
other parts of the lioly were prenoual^ not ol »ersel 

Case i repotted m 19 IS 1909 l>y Oroiij* was termed ‘ lyn plioma' t v this a itlier, who 
0|;reed nPU Halt ss to the orisin and rant} »r this (wowih nt that tin e 

Cases *1 and 4 reportet In 19'’t l»y Lelminnno were devrilwl aa sut mucosal, awlutar 
tumors witli no tPiilcnoy to Meel He atitilwiel He tleehnji m one of 1 1* case* to the 
eompbeatm"' hemorrhoils 

Case 3 report«<l in 19J" I > KaoBarlis was eomplienle-) h} atonuieh cancer 
Case a waa rciorteJ in 19n 1} Honjef/ny • 

Case 7 repurlet in 19H J y *<iemen«« was jolirpoi I an 1 eonsi IcreJ benijrn by the author 
Cas s S to 13 repoitel In 19S* |> |>ick» under He term of lympbadenoid rectal polrp 
were aminp eeventr en»ea of polypoid rectal tomors of vanoua nsturea He concurred in the 
cipnions of Tsrioas mieaticntora that Ilia eon til oil «f crowtli is ineanalily ronsiderel to he 
hrl'erplasis of previous enisling lymjloid tissue of the rectum nnl has ne'er l>eer prowl 
to t>e a true tumor or granulslon tissue 

Case 14 reportcl in lOSS bj EirIcidS was descrilie] imcroscopieally as B lohulateil, sut 
mucosal nodule brcnking tie miiscDims mucosae an! penetrating into mucnsi, md compose! 
of large cell* of a lympl ocjlh* Tutiets fomiias germinal centers He descrd'Cl this growth 
as differing from the 8tru< ture of a n irmul Irmph node I \ the ai renee of a definite cajsu/e 


t owed because it resemWed lywiplio«a» swna whieh weeds nn entirely different treatnvent 
' Case reported m 1*140 bs Jloves and bu wssouniesio showed gm ptoins Wsr ng no 
1 reel relation with the tectum ewpt constipation lie agreel with othirs tint Ihc les on 
Ur^nbeJ IS » bemsn lymphoid tnmor or lympl omatos.s 
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Other hind tlicre is infiltralion into oi through the musoulir ( nt tic ftrowth 
nia\ he conMdercd 1 1\ m{)hos.ircoi » 

ltd cs not seem possilile to detuk iiom tin dita it li iiul whttlui this lesion 
should be considered n stmpk localized h\per|»hsi i is w is crigmalh suggested 
b\ Stout” m reporting C ises 46 ind 49 ot tins st nos or i true iicopi ism There 
does not e^en c'cist "inj jiroot tint i hmphosiKonn ( in dcielop fixun one of 
these noduhs It is ihundnntK eh ii th it thes me li nun gnmths Since the \ 
are tuiiiorlike it sums more reisonihh to < ill thim Ivmphomi nhnh is the 



^^l'«r term to nj j K to n 1 1 nign tin n « t l\nii h id tissue Because this \iord 
hus lH.en used Is nuns clinnuns «s i Iwse tenii to coicr all of 
’ *>*t Bmphoitl neoplisms it Msins ic<cssir\ to use the qmlifxing 
1 iHijTj, imlir 1 > nmom nil h u1 1 ns to its n it lire 


M MM\n\ 


h<>rt\ 

si^ 

' th 

f“''P nnd 


mm discs of lum.n hnyhim 
priM iisl\ iinniH rtrd ines 
sulimu S .1 nn<l miicosi is ott« 
i-s nh\T%s t, nisn 


i < r the ns turn an re[Hirt< <1 in< liidnu 
II IS eslihlishcd that tli _n>«tli in 
II I hponl ri'siml Ics tin i Uioiiintous 
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large eell? iii the case of icticuluin cell lymphosaieonia The difficult dif- 
ferentiation occurs in the tuntors with giant follicles If these growths ore 
restricted to the mucosa and Kuhmueosfi as occurred in a number of the cases 
liere reported, the grow'th gnes no clinical eiidcnees of malignancy If, on the 
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RIO 

other hnnd there is infiltrition into oi tl lotiji tiu nuisoul ir ro it tl c priowtli 
mai 1)0 considered n Ijoiphosmor-'i 

It does not seem possible to dwnle tiom tin. «i lU il h iml whithci tins Jtsion 
should be considered n simple loeahzed hsperi lasia is wns oiigmilh suggested 
by Stout” m leportmg Cases 46 and 49 ol tins series oi i true ncopl ism There 
docs not e\en exist inj pioof that a hmpliosiK mi i < m deselop from one of 
these noduUs It is nlnindaiilh eleir tint 1 best ut benign giowths Since tliei 
are tunorlihe it seems mnie leismnlle to « ill tiuin iMiipliomi i\lii<li i> tlu 
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^ i?-sw>r5 
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'j'’! cr term to ippU to n Unir-n tin ut at hmplmid tissue Itecausc tins word 
the ^ tliinciiiis is a loose terra to color all of 

^c fnalnnnt Ijmpboul neoplasms it sums lecessui to use the qinlifiimr 
1 eiu^ii iiitli it m < nlcr t« rem m all doubt ns to its ii ittire 


l« bmign iiinphoina of the rixtuin nri rejvjrtMl inchidiim 

'ob ' Preiinnsli unnporteil mes It is cstablislnsl tint tin tfrouth m 
sill niiK isi and nmcosn is often polipoul nsoml Ics tin mb iioimtous 
■‘Mis thins bring). 

"" *” *** l''»es™il'on*»h,'J'n*pUt5^««r*thfi. VM"*r '”* " lof'l '•toot f r h« kinl »i r*T 
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large cells iii the case of reticulum cell lymphosarcoma The d fRcult dil 
fcrentiatiou occurs m the tumors -witl gnnt follicles If these growths are 
restnctel to tie mueosa and Kubniucosi is ccurrcd m a iiiirolcr of tie ca ea 
here reported the growth gi\cs no clinicnl tsidencis of imligmncs If on the 





A &TVTisc\L Kcmlw op One IIlndi ld Nist r\ m\e C^'Es 
DosildU Coopis JID, \nd Robert W Rovton, MD, Vnn Ai oor^ Mich 

(Frotn the Department of Surgery Uniitrsity of Idtchtgan) 

pAblKO'iTOMl, asi 1 incdsurc lor the control or betterment ot tlic nntri 
hon of ill patients, long has been a standanl surgical procctUire to be car 
tied out upon selected cases A recent editorial however b> Mejer and Kozoll* 
indieited that the life cxpectanej of tlie majontv of patients upon whom tins 
procedure is carried out is little or possiblj adverse^ iffectcd bv this opera 
tion A review of the literature failed to reveal aii> recent sigmfieant st itistical 
studies on a large gnuji of jiatienls It was thus decided to review ill the m 
itances for which gastrostomj was perlormed at the I nncrsil} Hrspiti! from 
1934 to 1940 m an effort to evaluate furthet the piocodurc as pillntivc or 
tl'erdpcutic 

One hundred umetv nine pilieiits upon whom gistrostonij w is pcrlnrincd 
Wii the basis of this stndv Five of thtse iie toiisuUred sepiritclv in tlie 
a tvr portion of this review mil uc not included m the distussu ti or st itistical 
aolos Jt li-xi ]„ pij possible to obt mi s recent l«>ll«>w np leport in all instanccb 
able I lists the pruuan di igiioscc foi which these operations wire i irricd out 
^ vast majontv wcic patients with neoplasms of the es iph igiis who comprise 
(5) percent) of the totil Otiur piticnts with neoplasms nuhuled 2d with 
^^rciiioina of the gastric cirdta 11 with eireinouii of the )ar\nx oticl 1 with 
roiicLio^fciiic carcinom i Thus in ill tlwre vreic 144 pitients (72 per cent) 
^ ‘ malign uit neoplasms The j itnnts with nonmnli^mnt divav itnhulel 
infants ith congenital atresi i ot the evopli igus 10 patients w uh esoplnac d 
ictun. as 1 result of laiistn burns '> pitients with nrdiospism 1 patient 
''111 congenital stnetuu of tin cs*phigiis niid 14 patients with less common 
'-■Moiv, (Table 1) 

of ^ '*^ ***^ pitients bv decades The majontv 

t lesi. patients were of course those with malign int neojilasm Of the 25 
s and chiUlrcn m the first dicadi 20 were oiier itcd upon becnise of con 
^ni al atresia of the esophagus 

tim "ere IH patients with moiKrihle iieopi isins so determmed -it the 

cif nhdomiinl ir thorn u (xplnritnm or li uise of evident widespn id 
mitsst i^cs Six idditjoniil piinnts were I hssified as inopenble In 
'"''■c 4 patiints with tongmitnl atrcsii of the esnph igiis fjw'ratid 
cfore if became apparent that pntnirv nnnstomocis of the esopbaceal 
-s^ts was foisible One pitnnt Ind widespread pastrointestinnl tiilicrcii 

*• IsTail »ll*^l by criint« front thr J hn llsrj— r si^lrs KunI «nl frum lit- TMa 

rviuna-ttion Cancr 11 tnarrh bSinl 
•^ivr.) r T publical n. July 11 ISI 
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of the tPLhnufue mecl wis jjum wulc latitude since the surgeon seldom utilized 
'he esdct tcJniKjue desoribed In the author to uhuh the operition is ascribed 
In attempting to enrrehte the Miigital coiiiplicntions and tlu diflieultus 
entailed in the po^toper itne feeding le^iiiies a detailed etimiiiatinn of each 
coDipliealioii 111 relation to the surgical technique usid was made The per 
lentdge of complications cmouiitereil in tuh iiistimce was with one e’cceptioii 
"ithoiit sismiric int difference a significanth greater number of patients exiicri 
lilted stomal imlfunctiou after the Snmni tspe ot gistrostnnn 



AGE OISTHmuriON YEAftS 


tie I 

\t.<iin the tipp oi uuestlietu igeiit bis been iiiiplu ited in the priKliuticm 
' iiicrcisod morbidits and iiiorlaliti i ites In emb * »sc tbe inesthetic agent 
this series of patients w is i hosen to imt t tlie qn ditu itions of the pit lent and 
6 re luireinents of the siU,. m In IIih gioop «f ID-J patunls gistnsfonu 
"Wcirried out lOt tuius with total |>i<Haim mtdtritiou anestlu sia 79 tunes 
^ huiiefal iiihalition amsibisia uni t» times with spmil Hiiestliesiii Iso 
'■''r tut correlation with posi«»jKritn< compile at nms or cause of de ith definite 
i sttribiit ible to tin nuone«t ilnnce of inesthetic agtnt was noted 

T! ere wen ^2 pituiits (li pei tent) of the 104 upon whom gastrostonn 
perfouiied m whom no Imsloiieritn ttuiplitUmns oiciirred In the re 
11’ patients tin n inirnd i lot it of 147 toinplications Ihcsi roinpli 
ratioiK ire lintel m the urdm of Iheir fn |Utnc\ of tKcnrrence in Table I\ 

b will bo in tetl tliit pnruiiionitis was the most frctpient eoiuplicition 
pre apjie ired to In dos lornliti ii iHtwtin Ihi sexente of iinhiutrition and 
s iiicideiue if |iiieuinonttis m thise piticnts m that 41 of the 47 patients 
'P CMdunc tif estremi weight I i^s 'ineiiin and In ptiproteinemn Twche of 
toP^ riticnts Ini iin^eiutd esophigtal ntr sii with tr n Insvosophaeenl fis 
Tills primarx hsim mix xxdl hixe loiitnhuted unportantlx to the iiui 
'rice ot ptienmnnitis 

‘bspiTpnnix iHtxxtot tin iiuutence of ) hleliotlirtimbosis or thrninlxv 
attfi'V' *"'1 I'ulnn tiarx einlnhsiii nn lie cNpIiined onlx bx the failure of Iht 
low ph'sienti ti lot K for tr find exidtiicc of xinniis tbromliosis in the 

mtit ^**'^"*'**'‘' Time of Iht^ fix« pitnnts xxere oiicratoil upon heft re this 
"s rilitiomliip to piilnimirx tinhiliMii xns fnllx rtsijniizetl In 
^ ® the other two piticnts the peripheral sen ms thrombosis xriis etther not 
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TADii I Ijiaqn isE^ Winai OwritwroMr Carkiep OtT 

DUCNOSIa 

!■ sophuRcil tamnotna 
Carcinoma o£ j^<itrn. eardia 
Congpnital esophageal atresia 
F“opl ageal stricture (caustic) 

I^aryngial carcmomi 
Cardiospasm 

Fsophagohroncl lal fistuli 
Itroac] lugcnic carcinoma it \a ling esa|liagus 
Congenitd esophageal slrictore 
Tulicrculous psopl ageal ul er 
Fostgaatrcctonij stomal stricture 
Uulbar palsj Ipaurmtio 
Esoplngia] Btrlctiire uf oiler ettolo^ 

lIistopHsmosis 

Tlyroil cartm na \Mth esoilagetl inissiuh 

loMS mil annlher liistoiilnsmosis In belli in<t(flnce\ gastrostoini ins perfcrineJ 
m nil attempt to cimtiol si tire ninlimtrition Thus l-IO (72 per tent) of the 
pitients wert cousiiJered jiioperaWe, anelbep J I pitjent® were estiin-iteil to haie 
operable cnrcinonns Oulj 41 pitieiits (21 pci ctiit) were m the nonmilignant 
gro\ip lu wbicb tbc prinisr) lex»>n v is citber cotrcvtiMe or uptm wlvow opera 
tinii MUb iinne<,es«Ti\ (Tible TI) 


TABIF TI OrFHMMLITV < F 1*BI'URV tfSIOS 



The performance of jrastrosionn is one of the eirhest of Mirftieil proee 
diirei llcetuse of some of the teclmical difliculties tneoii'ilereil in earrjiug out 
this simple operation or becHuae of the Mibsequent iiiLsaiisfacton functioning 
of the Rastrostciiij maiij met} oils ami lamlions liAie been nihocited b\ %ori 
ous surgeons At the present time the fashioning of a pistrostomi is varied bj 
each surgeon to meet the needs of a pnrlietilnr sitintion and little importance 
IS attached to the Use of difbcnlt or elaborate techniques Since mini gastros 
tonnes are considered temporan expedients and not pcniiaiieiit fistulas the 
simpler procedures arc felt to be most snitalile In nnn\ instances because of 
the pool general eomlitnui < f patients the simplest procedure carried out un ler 
local anestbesn is obligators In Table III are listed ti e tipes i f frisfiostniiit 
perfonuod upon tlie patients under consideratnn in this studi Interpretation 
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‘'ffereil pistrostoiin wliore inllntimi «l«nc is ilfsinble nor is it e\l(Iciit 
to what ilpp'roe nutrition is fiHiliiiti.il oi improipd nlirre this feiture is of 
utmost importance An es'imnntion of siirsiial tunc in relation to dinsnosis 
(Table 3 1) is more ilhiiiiiintin? I»ul cumbersome for such o atudi 

Tlicrefore in an effort to diternimc fmthcr whether or not true palliation 
bi the perforiinme of frastroslomx in piticnts with hopelewly un 
^1'’ tnbic ncoph«ins tlioso patients were considered in a sniftle group m Table 
1 and tlieir sm\i\a! time seas ditiiinimd to (lie tnrs Eights three per 
pu of ties,, pitieiits were ilnd within six months the majority d\ing s\ithin 
than one iiunth It then ipjx irs tint the 18 piticnts who ln\e snrvned 
"U.er tlnn tins period wen pissibls „r«ith iidcd b\ this Operation 

It will he noted th it } «• 1hes« lb | itients lised longer than one scar A 
''c scrutiiM of these indii itis that this ssm still cupible of ingesting food 
' and tint the Bistrostniis ss is d iie priminls tor future need In 2 of 
1 itients tin gistnstims lube s\ is rennsi 1 vliorth after it had bcin 
o/iT third pitirnf i teiscd ^istr slims ficdings onh the list two 

] tiimitlis of liK cxisteii One piti nt m this gr< up had excellent pil 
‘ '* ('■'in xris tlierip ^isni I tli es phucil Icsiin 

rein lining Ij intunts lising Imgir thin six months slmwed a sonie- 
dc<„rn of malnutrition ns ssill is mopl islie lesions whn h pn>gres,-4 1 
lU? oiir of tl csi pitiiiits bill irtiiiiinns of tl c larsiix C Ind nc>- 

'' cardi i in 1 i I 1 1 lan in mis of the esoplngnc c base 

Ilf t'^ " rs at ions « n this group if pit nuts that life expet tarns from 

'U c the ilngnosis was senfied w is directls n liteil to the d gree of stars a 
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TAPLE 1\ PO&¥0rESmvE C0MPUC\T10SS 


CUUILlLATl jS WLMBEK 

i ueuwofiitxs 47 

\Vound inMiua ”9 

Lntntiifaetorj' alom-t (le^tuE^ outride) 23 

I’eritomtH 0 

Medi i tiuitis 5 

I’ulmnnirv 5 

\\ ounj delinrenpp 4 

Uniinrv tnict lafcction 2 

Tliroiuf O] litehitH or pi Ubothromb ais J 


prtMiit or not rc(.<i^;iiiEe(l 1\\« «>f ilic pUienfs wlio iliid from piilmonan em 
boliw dill ‘lo alter kubsoiiucnt tboratototuv 

A nitnt »IistPi.ssing pcpstopemtiTt loinulicalioii otiurnng ni ’3 patieuts 
w is persistent leakage of formula and gistric secictioii fjom iilmut the gastros 
tmnj lube These patients coinphmei) bitterh of constnut Ic'iLaRe escotiation 
of the pnrastnmal skui ntnl a coiistintiv wet lUtmelling wound iheismjr !>' 
17 of the Ji I'Kienls cneomifered wilh this coiupiie'ifum the Stinini Ope ot 
pnstiostonn linl bien perfonmil Of tiu remaining 6 patients 4 had a gis 
frestomj of the "VVitzel tApe and on 2 pitients a Janiwaj procedure bad been 
carried out Thus, it appeirs tint, in oui hniuls a hi,rh iiiiidenee of uiisatit 
factorj stoiml function is to lie espected from the utilization of the Stamm 
technique ot gastrostoins 

Despite tins large mimiicr of patients with malfimctioinng pastrostonn 
stomas serious wound infections occurred in <mh 4 of il esc patients 

Twentj Use patients dcMlopcd postopersiise lomplications often seeinmgh 
unrelated to the performance of gastrosloms In man> insfauecs these com 
plications were more diroctl) related to the ngc of the pitient (eerebroiasctilar 
sccfdeiif) or to the scqmlac ol the uiiderJung disease (elnlofhoris empreiin 
esophajropleunl fistulas lung aWcss^ In a fen patients a totalli unrelatcit 
coinplieitioii ocduieil suili as asiile gaiigienous ippendieitis otitis media 
stnmgulitmg fenutral homn 

It IS evident that an o\erall view ot the surxnal time of the entire Rroiip 
of 194 pstiewls (TnhU ^ ) is of j>o silne in <leiiding the dofriei of palliation 


T*bie\ sovum 


Tiur ISTEn SL 0» 

CiSTfOSTOjllf ASD 

1 »c:t roLiowir OR peatii 

^ Atise 

1 ctlVUIATI'f 

PiyiD 1 fPER CENT) 

Less thnn 1 mo 


f 1 4-i 

1 to 3 mo 


22 74 

6 lo 12 ino 

1 to 2 \r 

2 to 3 >r 

3 to 4 jr 

4 fa 5 rr 

OierSvr - . 

— - “ ifotal 

I 

1 

4 

4 

4 

IS 

■f S’ 

3 89 

2 90 

99 

OO 
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I'ort\-onc ^Tabie "S II D) ba<I non mopUsuc ojitvible lesion-j for 

'fliuh frastrostoim n is performed Tlies< pitients were fnrtfier diMtlid into two 
I'Ubj.roiijis tlie first intludes thosi pitients for wbom the ^'istustoms was done 
111 order to tomliU stimution and in whom tnatmont ot the < uisitne lesion 
mn't of iietessits deimul upon iiutiili nal loiitro! Tlit sen lul ,:roup is com 
prised of patiints for w-liom the p islrostmin was ilone pi iiii irih to facilitate the 
treatment of the lansatuc esoplugeil lision In tins 1 liter ^trinip luitntiDii was 
ii'Seiicril p(f)(l — the fr istrostoiin ImiLtnmed int is i paltiitivc innsurc and 
oiniinalh, if at all as an adjunct to nutrition 

In tlie fiiM sub;rroijp of Table \ II Z>(lt iie i ti tal ol Itpalunts 12 of 
"iioni are li\in" The lesions for which tin pastrostonii was perlonned in these 
1- Inin" iiidicidiials wiic is follows tudiospisin 2 patients biotiihocso 
fistiil I 1 patient , congenital itnsia of tin isopha^iis 4 pitients caiistn 
‘'trictiire of esoph i"iis { |ia1nnts timmitii hnibai piisi 1 patunt operatise 

‘tricture of hjpophanin 1 piticnt 

It the time of this wiitm^ tin /istr stonn is still limttioniii^ in milv 2 
of these jiatieiits, it h is bei n prcsi nl li r fi\« m irs in 1 Hetrosrr tile esophagi nl 
natations arc still heinjr c irrictl out throiuh < n« .rastrostoiiiv stoinn and tlie 
'round intient Ins rtliised snr^ic il «oir<ctic»n «1 the hionihi isoph iin>al fistula 
*hil tl Us depends pu ith upon the pastiostoim mi ike 

111 all 10 of tlie patients m wlnm tie p-istrostomN w is clnsiil it wis pos 
Ip to siippleinent < irl\ the pistrost»ms teedinir with iii incrcasinp or il in 
r III some instatKCs the /asircstoms was minitimiil limp alter its iitili/i 
’ n for feeling was required in onhi to fa ilitite troatincnt of rsnphapia 
’'I''triietn ii 


In tills small group ot 12 pUniits now Ininp pistrostonu was performed 
rfimanh for feeding bm soon l>c< line onU n supplcineut ir\ im ms of itiims 
"■tile oral intake \s siieh if has probibh lontnbiitcd mitrnnlK in tbt 
'"■’inten im.c <,f mitnlnm in these nidiMiliials 

die patients in this first snbjniiip di il 'IwiUe of thcsi were in 
j '^''1‘heoescipliapal fistulas It) « f sshc in die<l of mpimtion pneumonitis 

j eniorrliage and 1 of tnbcnnhiis iiieiiinpatis Of the renniniug patients 
^erc cperafiM deiths the ileilhs rcsiillinp from ojh rations earned out sub 
"• •”■*! r t «<rr<it the piiinirv diseases (Jn< patient 
^ pliape il fistnii «li«d of » suppuritne piieniiionitis 1 pitient 

""Itetl MiKide anil 1 dieil of a «lntp rcutmi One seserilr pseihotie pt 
kn' ^'^''I'ualjh died if mmitnni and in 1 pitunt the < uise if diatli was nn 
One patiuit with a |w»st< i>«niti\e es« plinpoph nroeiitaiuinis fistula failel 
following gistrnstoms Ikchisc of ncnrgilntion of the gaslrostonn 
thmiit.li the fistula »ml also fnileet to improse after jejunostoins 

Itroiip of jiatieiits now dead 7 surxi'wl 1 nger than three months 
*' "^'cli gilsInMoiin was pirf riiiol These pitients nndoultesIK 
"*'* flam giistr*»st«iii\ In 2 patients with bn m hoesophngeal 

l}.p benefit Imxe I een derned simph fn in defniietion of 

I ^ffus as a foi«l jnssage thus del n inp the onset of nspirotii n imcumom 
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Tawe \II HiaTi\Ai BT I’BForeRATivr Indication 


\ I'alliaiion 

catcmoaii 
I' Control 

nutrition 

cimnoma 
C yjllipoti 

neopln»tn 
n Tliera 

INitunf 41 
t Neojilastii 

radium 

applicattin 
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IlOH proNcnt jitid tlmt iiiitutioii was jiol .n«le «1 materiiill' In tlip iieifnrmauce 
of n {nflrostniJn ThPrpfor^, •wImh a IioppIcnnI* »neJijp>aWe »A/>|>)a?ni of the 
larMis esopln,iUs or frastne cudia is present the pnformnnce of a ffaatros 
toniN dul not iMTear, ni the patients studieil ns an imi'xiitAnt meaiis o! impros 
in/ nutrition und thus proloiijrin/ life 

Oastrostonn was perfoniKsl nn IR intienis (T-shle VII, II), ">th lesions ot 
tlie esophagus and /.istric enntia ns n prelmimarv proeeiture to surgical resec 
tion of the pnmirs lesion In '> of these pufienlt reseetion ms later slnniloned 
beeauso of the wide extent of the lexioii *\H 5 of these patients died witiim Mt 
months and tlieir umrso ippnrentU was not moilified b\ the pnstrostonn 

The remtiimu" It pahenls wttli one eree|ifiori died within two sears of the 
time of resection of the luoplasms Four pitients in this pioup slionld be con 
sidered operatise inorlnlities since this faded to sunise longer than several 
dsis postopcntjseh The ismiJinn/ patient', died from pro/re'Snn or reeiir 
reiiee of the ongmal iieoidasms 

One patient of this {rroiip suisised to date ami is imw liMiig seNcn veiis 
after esophagretonn with a lersieaj esopba/ostoinr The entire nutrition is 
well ni untamed through the gastrnstom) 

Six patients (Table VII r) were eonsidcrw! to hoe ineurahlc, mmniahs 
limit disease Four of these Nyer« patients with eon/enita) isophiigpil atresia 
At the time these jiatunts wire w»en, esopba/eal iTustmnosis for restoration oC 
the esopbasreal eoiitimut' was not tousiderwl feisible One patient wiHi wid“- 
spreail iniliarj tuberculoNi-, ami a >^oml |iatient with liistopInsmoHis were oper 
oted upon in an attempt to impnwe nutrition All of these pitunts died withm 
less than one month following operation and none were beiufiled b> the 

opera 
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Kortj one patients (Table VII, D) had nonmophstit ojii-ruble lesions for 
which gastrostoinj ^\.^s performed These pilients were fiirthtr dnided into two 
'ub"roups, the first iiuliides those p4iticnts for whom tlie ‘.Mstiostonij was done 
111 criler to loiiibat star\utioii and m wlitnii tuatinent of the rausatne lesion 
must t>f iieLess)t\ dejiciid upon nntiitionaf (ontrol The second jironp is com 
i'risPil of palKiits foi wlioin the }rastr«st»nis was done prmi irilj to tacilitate the 
treatment of the causatne esophaseal ksion In tins fatter •rronp mitrition was 
m peiieral {rood — the [lastrostonn fmutunied not ns a pilltjitne measure and 
minimalh, if at all. as an adjunct to iiiitntion 

III the fiist subjirou)) of Table VII It (11 ate a total ot tl patnnts 12 of 
"bom are Iimii" Tlie itsions foi wliieii the {MstrosItHiic was perfoinied in IIhsp 
U liMn" iiiduidiials weie as follows cardiospisni 2 patients bronchoeso 
pho^’eal fistnl i, 1 patnnt , cinioeinfal atresia t>f the <sopha<;iis 4 patients caustic 
Mrntiire of esopl ajrus 1 patients, traiimotii bulbar pa!s\ 1 patient operatise 
S'triclure of lupopharjiiT. 1 patient 

At the time of this writui" the .rastiostoiin is still fiinttioniii" in onl.v 2 
those patients, it has heen present l<r fist seaiN in 1 Jt( trocrade esoplidtrial 
iliiatatioiu are still bcinj; c.irrie<l out thr<>u}!b oin jrastrostoms stoma and the 
'eoond patient has refused snitrical <ori4ction of the bii>nchoesopliaueal fistula 
*n<l tints depends {trcatlj ui»on the castrostoms intake 

111 all 10 of the patients m wIioiu tin }rJsirosloin\ w.is iloseil it was pos 
"hie tf) supplement tarh the p istiostomx fee«linp with an increasiiip oral iii 
In some instinies the pastiostomv w is mauitanied tonp aftir its iitili/a 
t'lin for feeding, was nqiitred in oichi (<i fanlilale treatment of csuphappaj 
wtruction 

In this Mtiali primp id 12 {Mlicnts now Iniup pastnislonn was performed 
rnrainlj for fecdinp but soon beiamc oiih a supplenientarv nuaiis of increas 
'"S the or.d mtihe ^\s siub it has probibh <ontrilmtid inUiriaI!\ in the 
'"'iiitiiniu^ of nvilntiim in lluse uuliMduais 

"ne patients m this hrst Mi1).;roup di«l Tweixe of these wire in 
1 Ir’iheiH'sopli ipal bslulas 10 cd xxboiu died of aspiration pneumonitis 

etnorrbape and 1 of tuiicnulous ineitiin^lis Of the reniaininp patients 
''«Te Ciperilhi deiths the deaths resultiiip frvin op) rations i.arpud out sub 
With " f*" "■‘''trostoinx in ordci t** «orrrtt tlie primarx tfispases One patient 
’r'lnduK-siiplupeal iistiili don! of i supimratixp pneinnonilis 1 patient 
'‘’’‘idp, and 1 diol ot a ilrup nmitioii One spxrnlx psxrfiutie pa 
'linl «' inanition and m 1 pitiint the lanse of ibatli was till 
to in'* ” postoi>pnitne esc phapopleuniciitam mis fistula fade 1 

pastrostomx Ihp.iusc oI npurpitatiaii of the pastrostomx 
j” tbc fistula and nls«» faileil to iniproxp after jejiiiiostninx 

p’tieiits noxx ihad 7 surxixed loiurer than time mnntlis 
'bri\p|^ “t whieh p istrostomx xxas ptrforinid Tfosp ji no nis undmihtedfx 

ori, Is’iiifit fpt'm piistrostoinx In 2 pitients xxitli litaim lioesopfinjeal 

t^cos. benefit iiii\ wcdl haxe lieeii derixeil snuplx from (lefiinetion of 

I' ncus as a food piwsijc thus del ixinp llu onset «(f aspiration piiruiiioni 



828 SUBOEftT 

tis In tile remaindtr, satisfattorj buppletneiit itioii of a ilimiuislied oral intale 
be ascribed to the {tastrost<un> 

Eight patients are cunsidereil m the veinJ subgroup oi Table MID (2) 
In each instance gastrostoiiix wis pertormed m oukr to facilitate esophageal 
dilatation Hirce patients ui this tlass «h«l One of these died of a cerebral 
throinbtsis atiotbor trom ii iiietliastiiiitis following nistrinnental esophageal 
rupture, and a third from un niiknuwn emse All pitieiits now Iniiig lia'e 
the gistrostoniies dosed 

In tins group of 41 patients with non iicopi istic ciinbte lesions gastros 
toinj hnds Us most Iniimrtmt itse as n means of aiding the snrgii il treatment 
of the obstructing lesion heeding as a meins ot prolongation of life has been 
aided onl\ hs supplenieiitation of oral intake 

Lelwceu 1934 the date from which this studj was begun until 1939, 20 
patients with carcinoma ot the esoplngus were treated b\ gastrostoms and 
retrograde uupl lutation uf nsdiuw (Table MI I ] Tight of the patients so 
treated faded to tolerate this pnKodure and dieil within fiftoeu dais of opera 
tion The great niajonti of the patients who Ured longer than one month w^l 
able to ingest a soft or genenl diet for a sanable jienod of time nftir operation 
due to the (lihtitions attendant upon the treatment In two justinees the gas 
trostomj tube was rcinoied The life expect-nic' after this form of treatment 
was less thin one >ear lu all instances and dependeil pntnardj upon the rate of 
neoplastic extension aud the oeeurrence of aspiration pneumonia In no instance 
did the life espectanci or improienient in nutrition ai'peir to be aide I mater 
lallj by the performance of gislrostoim 

Thus, of 194 patients upon whom gastrostonn has I ceii perfoimed oier i 
\>enod estemUwg from 1934 to 194G 18 patients (9 per cent) arc still living at 
the time of this communication fccventecD of these snr\ ii mg pitu nts are those 
with non neoplastic presimiibh curable disease In this group alnie docs gas 
trostoinj appear as i most useful jind wi rtli while aurgical opention 

Fne patients not included lu the foregoing discussion were siniewliat 
unique lu tint eaeli wis subjeeled to gastrOstoiuj upon two occasions Two of 
these patients had far advanced earcuiomas ot the esophagus In one radium 
implautatioii was done a short period of simptciuitic improieineiit occurred 
and the gastrostoinj was permitted to close Farli recurrence of svniptoms re 
quired re gastrostoinj and tie patients subsequent course was no diffprcnt 
than that of the other jiatients discussed in the prccediiig portion of this stub 
In the second patient gdstrostomj was performed us a prehmman to es< ptngec 
tom} Esophageetoijiy was lifer abandoned and the gistrostoim was allowed 
to close for lack of use I ceutuil total obstruction necessitated reopening of 
the gistrostomi This ludiiidual sunned Jess than one month postoperativelv 
Three patients with esophageal stn tures also required gistn stoini m two 
occasions In each instance following satisfictorv response to dilatation the 
gastrostomy was permitted to close Subsequent rccutrcnoe of obstruction ueccs 
sitatrd reopcration Two of these patienU were nine and well more than fi'e 
jears following the original gastrostomies One patient died of an aspiration 
pneumonitis 
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These patients offer no diffemil piobleiiu or conclusions than those rcferreil 
tu 111 oar prcMous distiis-sion 

ni-x 1 s-.io\ 

The \atiie of tht ptilhatue j; *strostomj in patients with inoperable iiiahp* 
uaiit neoplasms or other hopelessh ineiiiable lesums is eertamlj brought to 
'luestiou bj the data lierem piescntcil It stims (Citain that no signific.int 
tension of life has hoen gameil lor these patients The (piestton then resohes 
itsolf into one of the degree of phxsieal oi mental cointort affonled these patients 
h} this operation 

The diffieiiltus oneounteiitl in the utilization <*t the aititieial stoma for 
feeding are noted m Table YIH In >7 per cent of the patients no aiherst 
feeding eoniphcations occurred In these plusical ami mental lomfort ma\ 
I'l'e been affordid bj the opiiation Tlnrts jicr cent ot the patients howe\er 
«IieneiKeil one oi mine complications associated with feeiluig through tlu 
Pidric stoma Tlie majority ol these weie asscKiited with actual discomfort 
Ihose patients listed as iiiuociperatice appirenth experienced minimal 
fsllution a? the\ reiwatedh and uiHliilK remoced the gastrostomj tubes 
Sfainst the phjsmijn^ ordeis 


TiBCtMlI FtEPisc Co' 


CCIMPUC CTIONS 

So i.uniplii.ati<ins eo ootit<'ri*d 
No fcpJing nttcmpied 


St Miin. or i ATirsTs 


• eoniplicatioo* oceurreO in 

Leakage, outside 
lliarrliea 
\ omitiog 

I^itknge lotraiontuiudl 
L*acooperjli\« |>'ttieni 
itegurptiiion lotu !• ikmi, 

r«ophi^l nnastoirosis 

AlnJomiBiil (iiiD leetire) 


for ^ tciidciiipljtcil pdliJtite ’ gastrostomi must lie judged 

^ *3i'l| indiMdiial psticiit and the tnsis tor this judgment must la on an 
f'^sli'* patient's ahihlt to cop» with the proldeiiis of this initniicr of 

?. and upon lus phtsieal and iiientnl reaction to tlie degree of starcation 

present 

pis ‘ibligalort for those patients from whom the entire esojilia 

of 1 remoted It opparenth functions satisfanorih eitlier os a means 

j,jjj feeding or ns a site of jnnitinn tor an aiitethorni ic esophagus. Todat 
esophagus tor iieoplasiu he the methoil of Torch has been 
h'-rts ^ hospital I luhr smli « inunistaiues the gastrostonis in pn 

ti ,1 *''^phagcal neoplasms falls agiin ontmh within the realm of pallia 
^^nd as such seems of little aid 

l}^ 'n those patients for whom esophagectmnj has been pcrfontied 

r 1 has lieeji of obvious value Its use in sijch patients is neeessarv 


therefon. 


justifiable It siioiild lie noted here that tins group of patienta 
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SUBflERT 


tis lu tljc rcmaimlir, sitwfatton suppltmentutiuii of a OimimsheJ oral mtale 
tnoat be ascJibetl to the gasfrosfouij 

Eight patients arc consiJered in the s«Loiid siiba'ioup ot Table ^ 11 /> (2) 
In cdth instance gastrostonn wns performed m order to facilitate esophageal 
(lilntatioii Ijirec patients in this class died One of these died ot a cerebral 
thrombi SIS anothei iroiii n ni«liastuntis follotting instrumental esophigea! 
rupture, and a third from m unknunii lanse til pitients now Ining bate 
the pastri stninies closed 

In this group of 41 pUients with n<m ncopl istic, curable lesions pastros- 
toiiij finds Its most important use as a iiieins of Huliiip the suipiial tieatmeat 
of the obstructing lesion 1 eedmg, as a nteaas of prolongation of life, has been 
Hided onij bj supplementation of oral mt «ke 

lletwcen 1014 the date irom which this stnd> was begun until 1919, 20 
patients with caremoma of the esophagus were ttcafed bj gastrostomy and 
retrograde implantation of radium (Table MI /) Eight of the patients so 
treated failed to Jolcnte this prwednre nml dieil njflujj fiftien days of opera 
tion The great majority of th« piticnts who lutd longci than one month was 
able to ingest a soft or genet al diet for a \ariahle period of time alter operation 
duo to the dilatations attendant upon the treatment In two jnstinees the gas 
trostomy tube whs icmosed The life exivectaiicy after tins form of treatment 
u as less (Inn one} car ta all lostoncea and depoodei! primarih upon tie rale ot 
neoplastic extension and the occutTcncc of aspiration pneumonia In no instanee 
did the life espeetancy or Improvenicnt in nutrition opj>enr to he aided mater 
lally by the performance of gastrostoms 

Thus, of 194 patients upon whom gastrostomy has been perfotiued oier i 
jieiind estetiding from 1934 to 1949 13 patients (9 per cent) are stdi bring at 
the time of Hus tomraumcation beaenlem of these survuing patients are those 
with non neoplastic presumaWy cnrablc disease In this group nloiie does gas 
trostomy appear os a most uselnl and wmth while surgiciil operation 

Fue patients, not mtluded m the foregoing discnsMon were somewhat 
unique in that each was subyeclcil to gastiostomj Upon two occasions Two of 
these patients bad faradsance*! carcinomas of the esophagus In one radium 
implantation was done a short period of sviiiptomatic improsement occurred 
and the gastrostomy was permittcil to close Early recurrence of symptoms re 
quired re gastrostomy ami the jatients subsequent couise was no different 
than that of the other pafionts discussed m the preceding portion of this stiidi 
In the second pitieiit gastrostoms was performed ns a prelimmara to esophagei 
tomv Esophagectomy was later abamUned ami the gastiostomy was allowed 
to close for lack of use Eventual total olistructiou nei issit ited leopeiimg <f 
the gastrostomy This indnidnal Mirvnetl less (ban one month postoperativelr 

Three patients with esophageal stiictures afso lequiicd gastiosfomv <» (no 
occasions In each mafance following si(i-,fac(«Ma response to tblalalwi) the 
gestrostomv was permitted to close Subsequent recurrence of obstruction iieces 
sitated rcoperation Two of these patients weie alue and well more than five 
years following the original gastrostomies One patient died of an aspiration 
pneumonitis 
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lesil} incurable lebiiins imibt tlepenil upon the burcttm s gu(lj.ment of tuth 
ndividinl patient as to tlie dejnree of plixsiril ‘uul mental s.itisfTction u-hich 
"lil be affonUd In such an operation 

- (lastrostoini in patunts with non neoplistit turible lesions ot tht Inpo 
Iharinx esophagus md esopha^uastm junction senes ailminbh as a means 
ef furtlierm? the loial treatment of these areis When the mitritinnal need is 
freat iii these pitients tlie nutntioinl nsponse is maximum onh when the 
?astrostom\ fecdiii" is supplemented hs an ora! diet 

3 \ satisfaetori state of nutrition is best miintTincd in esopln^cctomized 
PJtients when tliej are alile to invest a disersihed diet throufrli cither an arti 
Rial or a surgically reconstructed esophagus 
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offus the best test example of Ibe ade«iuacx of the jiresciit ddj methods of tube 
feeding It has bten our expcrienie that gastrostomy fed p itients seldom attain 
the nutrilioiinl improvement nnd sense of wtllliciUtt that is usuallj expected 
from a carefnllv selecteil, snitnblv taleiilated diet 

While the outstatuUug place lor the use of a gastiostoniv hes m those m 
dividuals upon whom total esophn/eal reseotion has hpen done })», j*, the least 
gratvfj ing group of patients The life expeelanct is frequently not great anS 
many of these elderh iiulividuals find much difticidlv in tnastering the simple 
technique of tube feeding rortunateh the freijueiuv of this iiubcation for 
gastrostomy is small 

For the more hopeful non moplasfn, lesioiw, pastiustoiny Mould scim ideal 
This IS our experience where the gnstnistomv is uetessarv prinianli to facilitate 
surgical correction iii the esophagus or hypopharviix In the group of patients 
in this studs the gistrostomv has Ircij of much aid in facilitating subsequent 
dilatations of the esoph igiis It has been somewhat less satistnctorj m this same 
group of mdiMduals where its »m<I has Uen dictated hv stanalmn Hire again 
vre have been impressed bv oui inability to gam the desired nutritional control 
over patients when the eustmnanh diversifieil ornl diet is replaced bv an un 
varied seientihe illv <«leulAted one Jlowcver wben it luis been possible to 
augment the gastnistoiin fiiminla cirly bv an oral diet such gastrostomy fed 
]iatients have shown good mitiitiouil response 

The fact that n large iimnber of indmdinls iii this group are now dead 
does lint neccssanlv reflect discredit U|>on the pnKcdure of gjstiostomy The 
causes of dcitli in the«'’ patients seem dircctiv attribut^hle to their primarv 
diseases or to toiuptic.Ui«ns resulting from the tre itment theriof In no instance 
was the patient a (oursi adverseh affected bv the perfonmmee of the gastros 
tomy IIoMcver the degree of positive nutritional support offered bv the gast 
rostomy although diffimlt to estimate is tertiinlv less than \ms desired or 
hoped for It is even possible lint the high mortabtv nssocnteU with the treat 
jiicnt of the prnnarv diseases in Ibis ^roup «f jiatients mav refJeit to some de 
grte the in.idequiuv ol the nnintiomi regnneii affoided hy the gastiostomv 
feedings 

In evaluation of the operation of gastrostomv it must he lemembered that 
freqneiith ns in other palliative operations briihunt results an. Keldom expected 
nr observed These opcritions are oftin cirrieil out iii the desjieratioii of the 
surgeon and the pitient s tamilv Such opentimis are proliahly justified, suice 
thev frequeiith add to the sonifort ot the patient and help to inaintam the 
^trffressive attitude of the surgeon in attaels upon lesions that are far ndvancel 
and frequeiith hopeless 

<ONCHj«qoss 

1 A pilliative gastrostoniv m patients with inoperahle malignant neo- 
, or other hopehssh incurable lesions prtKlnees no sigmfiiutit extension 
bfe and no demoiistnble nutritional improvement 
° Since neither life expcctancv nor outstanding nutritic iial improvement iv 
b gained by “palliative” gastrosfomv the use of this procedure for hope 
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mcurible lemons must depend upon the siirpion s jiuVinent of tath 
indmliial patient as to the di^ree of pin sic il and inentiil sitisfaction whicli 
"ill be afforded In such an operation 

2 Ga-itroslonn in jiaticiits with non neopl istit cur ible lesions < f the In po 
rlar%n\ esiphagus and esoplngo^astm junction seizes adniirabh as a means 
of furtbenii" the Iw al tre itincnt of these arets \N hen the nutritional need is 
irreat m these patients the nntiitinnal response is maxiiniiin onh mIioii tin 
?astroston)\ feeding is snpplemcnteil In in oral diet 

3 \ sntisfactnrs slate of nutrition i\ best maintained in cso]>hd^cctonii/ed 
pallet ts wli n tlle^ are able to ingest a discrsified diet through cither in nrti 
fical or a surgiealh reconstructed esophagus 



AN IMJ’JJOVLF) PJ? \IN I-OK rKKITONE IE h VVAf.E 
Stfpikn S Rosfsak, MD, and Gordon I> OirrMiriiiER AID 
Nnv York N A 
(from Tie ilonnl ^n«n» Ilvipilat) 

INTEREST li is ngniii lieeii rcvi\e<! m the Msc of iientoiieal la\ngc for the relief 
1 of ccitam lypis of nzolemn 

In the rarl\ r\ork with this tnethcMl' * jilass emniihs with multiple perfora 
tions Mere utilize <l houertr eousulenlilt diflicult^ was enemuitered because 
of the pliis^in^ of the ]>i rforitious !»\ omentum sml theic was evidence of irrita 
tioii of the intestiinl w ill Reieiit mthors' sudONsfiilU used a sump dram as 
(leseril)cd b\ Bnbcoeh/ foi nmirtil of unanlion flint! However the ilis 
nlv nnt'iges of this tJiic ot ihsm nrc 

tl) IliRiditv of the tube with resulting jircvsiirc to intestmes 

(2) Constant suction of conlnnniialed mr into the pentniic il c ivit> 

(3) Ocessionnl phiggiiiR of the small openings 

(4) Leihape of laisee flitjf) into the diissiiiff which is i {xitentnl soiirfc 
of infection and which mikes esact dctemmation of mfrogen output 
diflleiiU 

(5) Difficulties of proper aseptic flsatinn of the tube on the abdominal wall 
To obvnte these diawbuks iii oiir setup foi peritoneal Iivs_e a new dram 

wnsdcMscd* Firs 1 and 2 ire pholoRiaplnc representations of the assembled 

inrl disassembled drains tcspectivih Tlic nwn^e dnm consists of an upper 
rigid tube 3VI inches long and i« inches inside diameter ( 1) with an inter 
changcnhle lower spu-nl flesible stainless steel cod extension of 3 or 4 inehts 
m length (71) 

A straight inner tube (T) 3i. in<het> long extends from bevond the outlil 
of the right imgk tube (P) down into the up(»cr half ineli of the flexible till e 
This inner tube is fitted with a rubber tiilw conneition for suction aspiration 
There is nn nir spice lictween the inner and tbo outer tube which conneits 
with a right angle air inlet lube (P) This tube is lonnceted to a mbber tiihinp 
to whicli IS attached a suitiblc air filter 

AVc u'cd a gliss funnel coveml with several liveis of stciile gauze ft i' 
obvious thil when suction is appljccl to the outer tulie and then* is no flinl 
available filtered air w ill entci into the diain 

Since no negitive pressure of MRnificanei lan dev chip in the driin omentum 
Will not be dnvvn into the interstices of tfie sprina coil 

At the outer portion of the steel lisl»e lliprp is an ad,ustshte tie plate (E) for 
fixation hv means of adliesivc plaster 

Using a Stedman pump on a five Rsllon liottlo att uhed to the draimge Inl'C 
a maximum flow of 240 ec l>cr minute of fluid can he obtiined while dunne 
peritoneal lavasrc a naxmiuni outflow of onB 30 to 60 cc of fluid is required 
To test the possilulitv of development of a nojativc pressure measurements 
taken on the bottom of the rigid tubing hv atlaehmg it direetlv to a msnometer 
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at masimiim rate of suction sho\\«l a negatuc pressure of less than minus 2 
inm of water 

We have used the drainage tul>e described here for peritoneal laiage in 
dogs and have found it satisfictorj without the drawbacks previously mentioned 
It will be used for clinical purposes 
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PROMII-SS IN SURf.KItV OP Tilt AIITONOIIIC 
NtRXOUS SASTPRI 194*? 104G 
^Vii/ir VD Ifiss 

ffrom th^ ^fvro•,ur^r>cal «Jrri ce o/ tke J/oiwc/wtrf/t ffafral Ilofpital an! the Prjnrlnenl 
0/' ffar art Jfr leal ^efioolj 

TN Till four^pjr period Mi»ce tl»e list nyiotv of pror,nw in siirgen of the 
iiiitoHyffije ntrtous sj'.tom* inon\ piperi of inteiest fa\e hicn piiblishcl 
Th«se tuncern partuiihrlj wartime Mudies of llie roll of the ^mpathetic m 
iur\ati<n m ) amful post traiimutic itntes md tie mine of sMupitherton j 
for Jnereasijig: bio h 1 flow m cases of mjiin to major nrtciicB also tl e continued 
aiul ineieiMiijl e'ciKneiiei. with the surtricil tioatment i f esi-ciitml hti crteiision 
Ften while the wai was still in prognss laborntori instsiigators in this (ountn 
‘inil Ln^land comiiuied to turn out much profitahh work This was i loiight up 
to date in the reccntlj piiWisJied Spanish monogrjph of J’l Suiier* and in an 
article on \isccral functions of tl c nersous s\stem 1>\ Ilnrc in the Inniml f/eticu 
of /'/lysiofojji/ > 

This rcMOw IS intonde<l for ncurolOeX and tenerd sui^cons It is from 
this point of Slew thit I lin\e umWtskcn to summsrue phj&iologic iniestigi 
fioHs of direct clinical liesnnp which hwe Iciii con hietcd i» the laboratnrj ns 
well as procedures cstnblu.hcd m the clime and op* rolmc: theatre in attempts M 
correct abnormal viseenl function or to rclicse pain coimcetcd thucwith Noth 
int? of the sort has been attempted in the works just mentioned The subject of 
siirgiial intenention for riluf of essential hvpertiiision was however well re- 
iiened In Simthnick* from jilst this ingle and Iws then fore Icon oniitlrd from 
this artick 

*\AT03n 

Imestigitions cirried out In means it lareful aiiatoniie dissection and Ij 
stimulation of the cftcient sjmpslhelie fibers la the course of spina! operations 
bale given us a much dearer understanding of the distril ution of the i ciipheral 
sympathetic impvjlses uid how to interrupt t) cm elTcctnih Pick ind sf lefian 
studied the connections of the svmpathctie i hnius in twtnlv h'e I iinnii dis cc- 
tioiis The iboracolumbar outflow m man was found t K ive the spinal cord be 
(neea tl* first tboricic and second lumliar segments with i easuinl aiiiarcnt 
contributions from the eighth cervical root While the opi ermost origin of 
the major splanchnic tnmk was iisualh from the sixtli oc asnnal varntioiis 
in this levd were found as high is the fourth and ns low as t! e eighth ttioracic 
roots 
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In \icw of the fact that n>an\ te\tbf>oks illustrate the whitt ramus ns kaMii? 
tic spinal ner\e proximnl to the ,?^a^ it is of interest to note that in this cnrcful 
studs exactlj the opposite irrangement was foiuul at least in the thoracic 
^oTi Doiihle oecnsionalls triple ssmpalhetit chains were found at times 
but as these never extinded o\ei a prentei evtint than the sjnee hetween two 
fici"!)! ortn't ^mplia this is of no siiipical coiiecm Thi simt is true of tnns 
'crse conncetion.s between the two sampathitw trunks which were never on 
wuntered above the fifth lumlnr level The pi ssibilitv of anv bilateral innerv a 
tion of the hmljs via such transverse connections e m lit almost ccrtainl.v excluded 
Variations m the position and mimlier of the p iravertchral pangln arc of 
interest cspceiilh m tht lumbar resion •where it w is loielv possible to define 
ihesopantepanglnwith anv lertiintv 

Detcrnunation of the spina) ori,vin of the pu| illan dilator and vasocon 
*trictor filxjrs s\ns earned out in tin hum in licin„ for the first time bv Rav 
msej am] Geohe^an* Rupillaiv dilation was obtained bv electrical stimuh 
lan of anterior roots and \v is found to trivel ovtr oiu or more roots between 
p riahth renieal and fourth thontie most tomnionlv in the first and second 
oranc In sixteen patients in whom the livel of prepinplionic innervation to 
land Was investigated U was found that the usual smree of the svmpathctie 
^ tiw arost from the second to ninth llioracie allhoupli in one case stimulation 
d tlioncie root and in two other, of the tentli ilioneie pave rise to a 

'* nite ciianr'c in the elcetneal resistance of the skin It is also of interest that 
4 Bitiplo om of those roots wis left ml lel tlie dcgric of svnipitlieetomv was 
from complete and n suited m v« rv partnl t linieil imiirovemcnt 
Irom the more fundatnintil vnw|ouit lldlarp s micnweoiue studies of 
® pcriplieril endings of tlu aiitom iim neiiroms im of lonsidcnble interest 
^^rcviniis tnierounatomists Stohr md Hooke (refirred to b\ Iliihrp) had 
e I that the connections at the panclionn svinjises and between the terminal 
SvTl fhe ctTictor cells v\ere formid bv n mrvous svncitium This 

iht seopLst bv mon u fintd 8>t unin« of the It rminal fibers found that 

of tile panpliomt itriotllulir appirotiis is iiitompatible with 
rxistiiipc of a tormiml retieulnm The |K.ripberil nerve network consists of 
rrminnl Stlnvann phsnn hum within which tenninnl n\on ramifie itions an 
VVithin tlu proiind phxiis each a\on has a certain extension and 
^ ws in its course I tcii im number of cells the ncuro-<.(rtKitor unit 
'''^'•■''fi'ettor unit is not tniiervalid I v om neurone alone howcvi r but several 
'^H'crpe towards It Bv the overlap thus pn sent tlieresjonst 
“"’womie efTeetor svstem on imhrvtt vtunulntion mav W mo<lified iKtli 
>ind bv s] atia) siimniati n iffiils Tlu objettioiis rai'Ctl bv 9fohr 
apainst tlu nciimm dix-tniie wen tvi Icntlv I istsl on iinn Inbk iiptm>- 
methods 


^ ' iniiurtaiue of s. usorv filurs m the vwtral nerves w is emplnsinsl 
‘ v\ho julintid out that maiiv lenimiatt in smooth imistlo and 
*/ '’ruetnrrs Their cells of onpin m in tlu virm taii-lia of tie 

*'’1 irannl iiorvi-. No sttivirv cells havt Ixsn <lem nsinted in tie 
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autonomic ganjjln, so no reflex arc can be mediated through the peripheral 
autonomic structures Smooth niuscic reacts to stretch stimuli an 1 the tone of 
holloiv Msccra (foi example loucl and blnddei) is maintained by nlTerent 
stimuli fiom the muscle itself A\hile propnoeejitne impulses from, the iiscen 
rarely icaeh the hiel of eoiisciousnev, the splniithnic and (thcr \isceral nenc 
trunks cont iin Inr^e niMiiln.rs of sensors fibers whos? role in the appreiiition of 
pain in main chionu. dneises js of particular inij orfance to the surfieoii T1 o 
role of sampathcetoiny m these conditions will lie discussed 

I insioiocx 

To the modem midteal iiim broitp,l>t ui« <m the concept that the pan 
sympathetic and fiionpathetjc iliijsions of the fliifonomie ncrsoiis system are 
of exaclh equal imporlaiiee m tl c nieeh b danced control of homeostasis I ang 
norths s* discussion of the generil pnncjpUs of auloMoniic innervation ivjll be 
most proaocatue readin^j Basing, his arguments a^^ainst the nniiersally ae 
cepted theory that the eranjosacral and lumlur dnisions arc funetionalb 
antagonistic Langwoiths pointed out that in such dually innenatcd organs 
as the iris and the bladder the parasi mpalhetic is of panninunf wnporlanee m 
the mncfiatiou of smooth nin>icle while the sampatletic exerts its influence 
solely through the medium of the rircHlafion 

In the cise of the unnin bladder the smip ithetic fibers base been referred 
to as the tieiies ol bladder flllmg and the sacral parasi mpatheties as the nerios 
controlling bladder emptiing This is obviously an osersmiplifieition as resec 
fion of tJie superior Jiy po^asJrie plexns (presaem! neurretomi ) has no efTect on 
micturition while section ot the second to fouith saen! roots or the inferior 
hypoga-strio plexus produces complete parihsis Jn so far as the bladler is 
coiieemcd there is no doubt that iinni of the j henomem nsenbed to siinpathetie 
lien e muscle action can be explamed hy ehanjres in the ejliher of the Mood 
vessels or by contraction of the smooth ihumIc in tlieir walls 

In the ease of the ms it jniiat lie realized that tht eoustneted f upil wen 
tUo Pill do Hon ard Ilonicr s>ndrome is still capable nf undeigoing reflex 


are controlled solely hi the parasianyiathetic ouuiow t vti i <- 
Ophthalmologists agree that eiigoigement of the sj ongi ms tissue mar make the 
pup/! sTOjlJer sneb is the conditiou seen in intis but the imjiessnely tlncc 
wall of the iiis Mssels is made np uniqiieli of hxnlinc material and not o 
smooth miistle fibers as Langworthy assumed 

The work and WTitings ot the litc A^alttr B Cannon hait nade such a 
clcai^eut case for the aiitngomsfie action of the two diMSions of the aiitoiiomw 
nenous SI stem on smooth mnstle in general that am excel tnn of tins sort 
m such VI important stnietim as the ms destrus most careful scratmv in 
roino' back through the litenitiite the classical inicstmations of fanHex an 
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Anderson* pviblished in 1892 seem to refote Lanpvorthj 's criticism in m un 
f^unocal fashion These British phjsiolopjists raide radial cuts through the 
las to eliminate the oetion of the circular sphincter muscle In dogs and cits 
ifiPre was definite rcti iction of this ficc wedge shaped strip of ins each time 
the cervical sjmpitlictic tnuik was stimulated They furthcrmfire pro\cd that 
tills moicment could he explained onh bx the presence of an actnc dilator 
masclc and not through iin action of its mdialh arranged lilood vessels Not 
onlj does the radial muscle contract before its blood xessels constrict but it 
contracts so forcihh that thej become angulatcd and tortuous indicating a 
parch passno shortening on their part I angles and Anderson also cited earlier 
fjpcriments bj Budse and Francois 1 ranch shoxMug that pupillarx dilatation 
w sMiipathctic stimulation continued c\cn after the animal was bled to death 
■i adbtion it is important to recall Bean and Bohr s'“ obserxation that cxen 


'll Mtro the smooth muscle of the radial muscle contracts directh under the 
'ifluoncc of adronaliiic proving that there must be a direct svmpathcticnlh 
'Mediated pupillodilator response* The work of Cannon showed that the 
'taniosacral outflow is of prime importance in the control of adjustments of 
''Ujlc organs wliile the sj inpathctic acts on the bodx as a wliolc under emcr 
S^ncics such as fear, exertion and exposure langworthj s conclusion that 
«fe is no real antagonism l>etueen the two svstems appears to be true in the 
fasc of tl c 1 ladder, but he docs not pro<luce convincing proof against the dual 
control of the ms nor an\ CMdcnee whalevcr against the dual control of other 
‘Uportani organs such as the heart 


er fundamental principle discussed b> Langwortliv is the comparative 
j of the vauous tv pcs of motor nerves The skeletal motor fihon 

ft ef tin highest difTorcntiation and are most dependent on control through the 
ral nerveus svstom The svinpatUciie fibers show the least differentiation 
® nst doiKiidait on control throimh the central nervous svstem and are least 
^s^nsivc xolviutvTv contiol Th pirasvmpathctir fibers hold nn inter 
He I'osition The svmpUhetic filMr- nach nil jorlions of the Iwdv in their 
'I °i '^'^«nstrictors wbci-eas the parisvinpithetic have both a more limited 
earl more specific icti n \\ liilc total removal of the svmpathctic 

Cat chains can be tolcralc*! with ouK limited inconvenience bv tic 

and man dcpriv ition of the t raiiios.ier il outfiovv would lead to far 
'’■c vcrious vonscqiicnccs 

Jr ^'^^''^dcrstanding of thi c nil il i ntiol of bomeostjusis lias been forwarded 
rifvl stulies of B it«n and his co workers ' ** Tbri-c distinct 

j. serve to maintain \ einstml luxU temperature namch licit loss 

jv . ’'^fvatinii ai„] iroilnition 1^* al beating of tlu )>rco;tic bvpo 
^^^irnie with tl c high fnspicmv <urn.nt muses swiating vasodilatation 
j, , in rtspirUorv ratt t uivci-stlv nn inabiUtv to eliminate excess 

■a lift'' ^ ^“Hsequent riM iii l>olv I 1 1 | eritun f II ws I il ifcral lesi ms phffsl 
_ ^^utprinr hvpotlialimus ‘swcatin. is mbil ileil the culaneotis blood vessels 
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ajifonomte ganfflia so no reflex are can be mediated throufth the peripheral 
autonomic structures Smooth muscle reacts to stieteh stimuli and the tone of 
hollow Msecra (foj CNninplc bowel and bhddtr) is maintained hr afferent 
stimnh from the nutsde itself While propnoceptn c impulses from the Msceri 
raroU reach tlu Ie\el of eonseimisiiess the sphiiehtne and other Msoeral nent 
trunks contain lar},c luuiilieis of sensois fibers wl osi role in the npprcenlum of 
pain m manj ehronit diseases is tf partieulai inipoilmec to the siirgeon The 
role of s}mp 7 thcctom-\ in these eoiK/ifions mil le discussed 


PIIl<«IOLO0\ 


To the modern medical nnn biousdit up <n the concept tint the paia 
sjmpathetic and scmpathcfic diMsiona of the autonomic ncrcotis sjstcm aie 
of exactly equal Iniportnmc in the niccfj balanced control of homeostasis Lang 
worthj s' discussion of tlic Rimnl prmciphs of autonomic innervation will le 
most proiocatne reading Basin,; Ins arguments agimst the iini'ersall> ac 
cepted tlieorv that the enimosaeral and himitar diMsions are functionslK 
antaRonistic I aiiRwortln pointed out that in such dtiallv innenatcd organs 
as the iiM and the bladder the pai%sjinpalhctic is of paramount importance in 
tlie innertation of smooth muscle while the smpnthelic everts its influence 
solelj throiiijh tlie medium of the circulation 

In the case of the iininra bladder the sc mp ithetic fil ers have been referred 
to as the nerves of bladder filliuR and the sacra! panscanpathctica as the nerves 
controlhne bladder emptjing This is obviouslj an oversimplification as resec 
tion of the superior hvpoROstnc plexus (prcsncral neurretomj ) has no effect on 
mictnntjoii while section of the second to fourth s,acril roots or the inferior 
hjpogostric plexus produces complete pnralvsis In so far as the bladder is 
concerned there is no doubt that mmiv of the phcuonicm oscrit ed to svmpatl eti 
nerve muscle action can be explained 1>3 changes in the odder of the blood 
vessels or bv contnctiou of the smooth muscle m tl cir w ilK 

In the ease of the ins it roust be rcilteed that thi eonstrietoil pupil smi 
in the Claude Bernard Ilonicr svndrome is still capable of undoi^m!; relies 
widening as well as narniwang through thcunopposwl action of the oculomotor 
nerve The role of the svmpathelic m pupiUarj dilatation is ascribed Lang 
worth}® to constnetioii of the Wool vessels and nduction of the spong} vaseular 
tissue of the iris wJ de he heberes that all ad^iislnients in the actual muscle fibcN 
are controlled solclv bv the parasvmpathctie outflow over the third nene 
Ophthalmologists agree tint engorgement of tl e spongv iMs tissue mav make the 
pupil smaller such is the condition seen in intis but the improssiveh tl'ch 
wall of the iris vessels is made up umqueh of hv aline nntcml and not of 


smooth muscle fibers as Langworth} assumed 

The work and writings of the late Walter B Piniion Inve made such a 
cle^r cut ease for the antagonistic action of tl e two divisions of the a itonomic 
nervous system on smooth mu <lc in wneral Ihif nin evcepfion of fins sort 
m such an important structure as the ms d«scrves most careful wiitinv Jo 
ouv-^ back through He litcntiire the classical investigations of Tangier and 
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Anderson® published in 1892 seem to refute liangworthy’s criticism m an un 
equivocil fashion These British phs siologisls made radial cuts through the 
ins to eliminate the action of the circular sphincter muscle In dogs and cats 
there \^a^ definite ictmetion of this free •wedge shaped strip of ms each time 
the ecnieal 6\mpifhctic trunk was stimiihtecl Tiiev furtlicrmSrc proved that 
this ino\emcnt could Ic evphmcd onh b\ the presence of an aclne dilator 
muscle and not througli aii\ action of its radially arranged blood 'cssels I^ot 
onlj does the radial muscle contract before its blood \cssels constrict but it 
contracts so forcibly that tbe^ become mgulatcd and tortuous indicating a 
purcU passive shortening on their part I anglcv and Anderson also cited earlier 
espenments In Bud^e and I rannois Franck showing that piipillarj dilatation 
on svTupathctic stimulation continued even after the animal was bled to death 
In addition it is important to recall Bean and Bohr’s’® ohservation tint even 
m \itro the smooth muscle of the radnl muscle contracts directlj under the 
mnuenec of adrenaline, proving that there must be a direct svmpathcticallv 
mediated pupillodilator response* The work of Cannon showed that the 
craujosacral outflow is of prime importance in the cc-ntrol of adjustments of 
single organs while the sjmpithctic acts on the bodj as a whole under emcr 
geneies such ns fvar exertion and exposure langworthv s conclusion that 
there is no real ontagotusm letween the two svstems appears to be true in the 
case of the bladder but he docs not produce convincing proof against the dual 
control of the jns nor anv evidence whatever against the dual control of otlicr 
important organs such as tlic heart 

\noil or fiindamontal principle discussed b> Langworthj is the comiarntive 
differcnti itun of the various tvpcs of motor nerves Tho skeletal motor flbeis 
are of tlu higliost difTvreiitiatim and arc most dependent on control through the 
central nervou-. svstoin The svanpathotic fillers f.lio\v the least differentiation 
arc least dej onikiit on control through the ecntn! nervous svstem and arc least 
risponsivc to voliintirv control TIa parasvnipathclic fibers hold an inter 
inodiatc I '•Uk n The sMupathctic fil« rs reach all jiGrtions of the IkkIv iw their 
roll of V isoeonstru tors whereas the pansvmpathetic have Imth n more limited 
distiihiilion and a more specific aition ^\lule total removal of the sv-nipathotic 
gaiiglioiiati<l chains can lie lolcnlrd with onlv imiitcd inconvenience hv tlic 
cit dog and man dt|irivation of llic cnmosacral outflow would lead to far 
more venous tonscqiicnecs 

Our undirstanding of the cciitr i! control of homeostasis I as been forwarded 
1\ the esj cnmcntal stiidi s of Btatoii and his co workers”** Throe distinct 
ni'chanivins v«rvc ti nninfiin a constant tempenturo narnoli heat loss 
heat oonscnali n and 1 nt i mluctioii I^tcal heating of the i rcoptie hvpo 
thilaniK nuclu with tl e high fnquenev ciimnt causes swnting vavotlihfation 
and in nas. m nvpiraiir\ rate Pinvcrvh an inahihlv to eliminate escess 
beat nn 1 a eons.-.piont ns, m IkmIv temi*, ritinr follows 1 ihteral lc<i ms placed 
in tlcaTitonor li\]>otl alaniis Swc^tin^ is inhil jtf<l ilip cutaneous hl(wl vessels 
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arc constricted anti tlierc is mtcmittent Jidocrcction and shncring In 
triienous administration of soluble pontoliarbitnl suppresses this mechanism 
lor heat consenation and heat production and reduces bod\ temperature in the 
CKpennicntil amiinl to the noimal Icsel These iiuestisators stigKcstcfl that the 
aJministrition'of inlrncnoiw lurbilunilc should hi, cffetmL in eises of human 
hspcrthermia followinR surRieil oi otiiii mjiiiies to the hspothalimus (This 
Ins since lieen tried on numerous occasions and Jias unfoitumteh failed ) In 
lontmst to excevsne heal eonsinafion protluctd Ij anterior hjpotlnlamie 
Jesmns Stoll'* hat toinul that bilateral elcctroh tic It-sfons placed more catidallj 
in the eential hypotlnlniniisemse a ioni{ (etc loss of hint resjulation with poikilo 
thermia 

Interesting hunun eases of dtstnilied tempenture regulation have been 
observed in the presenee of tumors imnding or eomjressing the h^Tiothalamie 
nuclei Daiison ind Fneilmaii** liaie disenhcd a newborn infsnt inth hjdro 
ecplnlus wliosc Indj tenijeraluix fluctinted from 93® to 103® I throuerhout 
the four weeks course of its life At post mortem in addition to generalized 
dilatation of the \entrielcs mast of the Inpothalumic mielei were found to be 
desfrojed bi nn infilfritinj, noiiioblasfotiM A sreoiid patient 31 seai-s old 
with mild diabetes insipidus adi|>osogcnit il d\siioph\ hj’pC'^'tn’nia and pro 
longed siibnoninl temperature was studieil U> Pawnon and Selbt ** For the 
last three months ot his life the temperature had nii 'cd from below 90® to 
00 6® !■ In this inst inee m angiomn situated in the floor of the third scntncle 
had partially dostrosed the rostral jmrtions of the supraoptie and para 
sentrieular nuclei together with the right msmniillars bods Disturbances in 
the ileeping waking ineehanisms alvi arise from lesions in tin Inpofhalnnius 
and neighbonng struiturcs (Pasison md Peniuth'') 

iriiile Ifeiidccker lUiKc and Folf * produced ohsifi m dogs after re 
mo\aI of the pirs distalis of the piliiitais it is probal lo that this w is caused 1 \ 
concomitant injurj to the inferior hspothalaruiis Hetherington '* who re 
imcstigated this problem eonehidctl Hut the hspotholainie disortler is tl e sole 
factor iniohed Drolicek Teppcniun and long*® found that rats with injuries 
to the hj-puthalamiis pet fat Jiecnose of llieir ineiwased apj etitc Pos' report! 5 
a cast ot loraeioiis ipi etitt wsfJi i ipid ^«m in weij-ht and increastd s mnolcnee 
in an 8 seat oI I bos aftci lecoscrs from a sestre hen 1 injnri He <Iicd fiom 
attacks sURgestne of aiUonoron epilejsj nid i>ost mortem esamimlion showed 
areas of glio-ris just josltnor to the Jnjothshmiis and surrounding the 


aciuoduct 

In his Balfour httuie of l')3J tuslimg” fir-t i testuud ei tl nee that mile 
ot the ..pper !r»tto,„tostm ,I tr,<t i. Jolloo , anous corol,™! o„„,„ 
ope,ati„n, ol oh .n,.,rc tli, ,.■.r„™,palhet» ornt.r, m Ihe 
Strn^imaon" mIio miJt a p<wt niortcni stu* ol ofiilf pitliolo.ie cIjdi.ct .0 Ihc 

Mion of tlio oioplui^ii' or ilomach Tl,c,e 
da, , befon d, ,11, an.l r, 1 J. mo ot ,peo,6c 
laclins The t,i« .fecribnl patholoo. 
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ranscd o\er i \ua<' ol ncutc anfl ihronic ( cma'i^ioTis 

cruiial injiin ^ isciilar aemlents tnmor inflimimton lesions ami birlntiinle 

poisonin? 

KennartI’* has sIioami that the highest oenlers of aiKonomic control are 
situated in the eoitcK of the front il lolics dinl that the orlntal snrfsce is the eon 
trol area for ingil rejmseiitalion While she has ohser\e<l the phenomenon 
of ‘ slnm rage in eats following hilateral mnosil Iimitccl to the frontal lobes 
m monkeis there nere oiil\ lemporira si^ns of increased simpathctic actiMtj 
^ erj little effect is sicn in man The reason for the different result m these 
three species must depend on the process of cncephnhzation and upon the Integra 
tioii of emotion nith the compU't issointne functions known to be represented 
in the frontal lohes In the simpler cortiv of the nt thesL ire more immedi 
atclj related to segmental autonomic rcutions than fhev are jn man in whom 
all of the autonomic m inifcstatums of the inethmisnis of fight ind flight ha\e 
become minimized ’ 

The fumhmeiital prtihlcm of seasitizatiun of denemted smooth muscle to 
adremlinc Ins IctU found to ha\c less elmieal importmce in man thin wis 
nt first suggested bs ainmat cTpenments Poupc*’ howeicr confirmed the 
olsen ition that dencrvalexl blood ees-scls are rendered ibnormallj scusitne to 
pinuhting adrenaline and pointed out that the renctions after peripheral iicrec 
lesions in simihr to those following s^mpalhotic ginglionectonn These oh 
senitions ) nng the rcsidis of denen ition m human hongs into agreement with 
those m other mmumls lie Im also found *i dcffcrencc lietwem the reactions of 
digital 'cssiK following preginglionie and postganglionii sempathcetome 
I ni},ers ifter (impletc liegineration of tlie penplieril nerves remain ah 
noninlh k Id due to tlie fact (hit (here is Imth a lowered threshold and a mon 
prolon-cd response to the action of adrenaline, whcreis the vessels of pro 
pant,Ii«iieetomi2od digits show onlv a lowercel tlireshold This chemical media 
tion of duienated hi kkI vessels explains in part the peculiar carh and late 
elfects of jeriiherfll nervi mjurv Immediateh following nerve transection 
the parahzid extremitv Iciomis hot and drv through interruption of the 
siTiipatlictic lompitiiiits in the nerve trunk Ilowiver as the steered filurs 
dcgimrate ilic skm in the piraUzecl area loses its initnl vascular dilatation 
and l)oe« mes eotil althouuh it nmainsdn l>oni>e eoneliidcd Ih it the dimincshed 
nreuhlun of parilvzed finders is due m Ur,^e part to local stiisiUzation of 
arttriolar smi*oth mnsrlo to mod. rale col I This sensitization to cold which takes 
plan, wall digincration of ssmpnth. tie itincrvalun w made nnre manifest 
h\ the incrrasid ictum of adrpnalme and bv disuse with sctriidiirv diminution 
in the formation of acid muscle met iWlites 

Isiii^tht dencrvat.sl fiiui r as ininlientor Doiijif* whs nl le to make soiiu 
mt.n stilly' <le.<rvali ms of the rale .»f adixnal MTretion \dn inline was found 
to lie Ills nite<l irirtsp<ns. to | svrhcgtnie stimuli whenasth. iiee.! for heat . on 
scrvnti II did n >t tsinsisiuith evik< ils«-xrction It was foim 1 tint ailnnalin 
could 1*0 UVrit S.I lu the U«I\ »n am *wiits le to tl e raj id nit ravi nous 

injceti m of J and for hm^-ir Iwnods at tie rate of C , g p.r inmulc I n ]cr 



arc constricted and there ts intermittent piloercction and shncriiif; In 
travenous administration of soluble pentobarbital siippirssps tins nicclnnism 
for heat consen.itjon and heat production and redtiecs bodj tcmpeiaCttio in the 
cxiienmintnl aninnl to the normal le\c] These ins estimators siigtrestcd that the 
administration* of inlraicnous barbiturate should bt effective m cases of human 
livptrthctmn follovvinfi: surtneil oi other injuries to the hjpofhalainus (This 
has since heen tried on numerous occasions and has iinfortnnatch faded ) In 
contrast (o execssue licit consenition piodiiccd bj interior livpottniamic 
lisioiis Sfoll'^ h u found that bilateral electrolvtic lesions pliccd more euulalb 
m the cintiol hjpothalaimis cuise i complete loss of heat rcsulation with poikilo 
thermia 

Interesting hunmi eases of distiiriicd teinpeutiire rcguhtion hive heeti 
oliservcd in the presence of tumors invading or compressing the hjpotlnlamic 
mielei Djvison and J'riedjnan** have described a newborn infant with hidro 
cephslus whose Iwdj temperature fluctuated from 93® to 103® I throughout 
till, four weeks’ course of its life At )Kist mortem in addition to generalized 
dilatation of the vuitriclcs most of the liviiotlnlamtc nuclei were found to he 
destrojed hi un ui^ltrating nemohhatoma A second patient 31 i ears old 
with mild diabetes insipidus adiposogenital dv-stiophv liv*pcrsomni3 and pro 
longed subnonml tiniporatuic was studied In Davison and Scibv *• I or the 
Inst tlirce months of Ins life the temperature had ringed from IkIow 90® to 
96 C® F 2fi this tnstifKc an angioma situated in the floor of the third ventricle 
had partnllv distrojcd the rostral portions of the supraoptic and para 
ventricular nuclei together with the right mimmillirv IhwIv Distnrlniiccs m 
the sleeping wikmg mechanisms also arise from lesions in the hvpothalamiis 
and neiglibonn/ structures (Pav ison and Deniufh”) 

AVliilo irenibceker 'Mule nml Kolf’® produced nhtsitv m dogs after ic 
moval of tlic pais distalis of the 
concomitant injurj to the infe 
mvestigited this piobleni conclu 

factor involved Brohtik, Teppenmn and long” found that rats with injiiucs 
to the lijpotlnhuniis get fat lieciusc of their mertastd api>etitv Cox” rcpoittd 
a case of voracious appetite with rapid gam in vmsht md mcipjscd somnolence 
in an 8 venr old bov after rccovcrv from a severe head injiirj lie died from 
attacks suggestive of lutonomit epilcpsv sod post mortem oxsminalion showed 
•ircis of gliosis just posfenoi to the hxpothaJamiis niid surrounding the 
anueduct 

In hvs Balfour Icvtuie of J932 Cushing** first presented evidmcc that acute 
ulceration of the upper gastrointestinal tract niav foJ/ow \anoiis ctrehnl lesions 
and operations which injure the parasrmpathetic centers m tht livpotiinlamus 
StTOSsmann” who made a post morttm study of acute pathologic changes in tlie 
gastrointestinal tract, reported that gross lesions of the brain were nljscnt in 
^ Ir two out of thvrtv cases of perforabou of the esoplngas or stomach Tlieso 

ents had been m coma for hours or ilas s before death and evidence of specific 
P” t the centers is lacking The trpo of ceixbral pathologv 
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ranged o\ef a ^\nle of icutc and chronic conditions including intra 

cranial injurj lascjilar apci(lent< tiitnor inflamm'itorv lesions and liarhiturate 
poisoning 

Kemiard'' Ins slionn that the highest centers of avitonomic control are 
situated 111 the coitex of tlic frontal lobes md that the orbital burfac-c is the con 
Irol area for iflgal representation While she has obser'cd the phenomenon 
of sham rage m cats folloMing bilateral remoial limited to the frontal lobes, 
m monkeis theie iicre onh temporan signs of increased svnipathetie aetiiitj 
^ er\ little effect is £.eeii in man The reason for the different lesiilt m these 
three species must depend on the proctss of encephalization and upon the intesra 
tioii of emotiou inth the complex associatne functions known to be represented 
in the frontal lobos In the simple) cortex of the cit these are more immcdi 
atel> related to segmental autonomie reactions than thej are in man in whom 
all of the autonomic manifestations of the mechanisms of fight iiid flight have 
become minimi/cd 

The fundmientil problem of sensitization of denerxated smooth muscle to 
ndrentljiie has ieen found to have less clinical importance m man than ivas 
It first suggested b' animal espenmenls Doiipe” hovrever confirmed the 
olscpvation that denervated blood vosv.U are rendered ahtiomallj sensitive to 
cireiihimg adrenaline and pointed out that the reactions after peripJipral nene 
lesions He similar to those following svnipaihetie gangliimectomj These ob 
scr'atrons bring the results of dcuennlion m hunnn being? into agreement with 
those in other matnmils He has nlso found a difference between the reactions of 
digit'll vessils following pregnngliomc nnd postganRliomc smipathectomv 
Fingers after complete dejfcncration of the peripheral nenes remain ib 
iiormtlli cold due to the fact tint there is both a lowered threshold and a more 
profon.ed response to the nciion of adrenaUne whereas the vessels of pre 
canglioncctomizcd digits shove tmlj a lowered Uircshold This chemical media 
tion of dencrvstpd Mood vessels cspluns in part the pvculiar earh and Jale 
effects of peripheral neiwe injun ImmediatiK follovnng nerve transection, 
the piral32ed cxtromitv becomes hot niul drv through interruption of the 
sympathetic componmis m the neiTC trunk However ns the severed fiber? 
degenerate the 'km m fhc pnral'zcd irc"! Io"s its initial \ istiilar dilatation 
ind becomes cool nlthough u remmns dn Doiipe concluded tint the diminished 
circulation of parahzoij fingers is due in Krgo part to local sensitiz-vtion of 
artcnol ir smooth muscle to mo Icratc cold This sensitiration to cold w hich takes 
phce with degeneration of svmpathetic inncrvition is made more manifest 
in the increased action of ndrembne and h\ disuse with secondarv diminution 
in the formation of ncul muscle mctnl olites 

I sUU the diners ntid finger nx xn indiciioi Doiiiie^ w is ihle to make some 
mtinstnig (hsirntions of the i itc of adrenaj vercfmn Idrinalinc was found 
to Ik; 111 ented 111 nsjxiiisi to psvdio^onic stimuli whercis tin need for heat < on 
servatum did not couskIsWK cvikv i|s viretioR ft was foiinl that idrcnalme 
could U lilH.rH(Hl m tin IxkIv in amoimfs compur-ibJc to the* rapid intriMnous 
injection of 2 and lor 1 m mr penwls xt the rate of C /ig j or minute Lndcr 





arc coii'-tricted, and there is intermittent pdoeitition and shuonnj.’ In 
traienous administration of soluble pentobarbitnl stippusses this TmrhaiiiMii 
for he it coiisenation and he it production and reduces bod\ toniiiei iture in the 
experimental animal to the normal lexel These inrestignfors suggested thnt the 
adnnnisti ition* of intraieiums bubitnrite sliould be effcctiic in rises of liiminn 
hjpertlicimia following siirgiei! oi othci injimes to the I^potlialamus (This 
ills since been tued on minierous oicssions md has iinfortunnteh failed ) In 
contnst to cxcexsiic heat coiisenation produced bj anterior hjpotlnhmn 
lesions Stoll“ Ins found that bilateral eleetroUtie lesions pheed more eaiidillj 
m tlie central hjpotlnlamuseaase a complete loss of boat regulation with poikilo 
thcrmia 

Intciostin" human eases of disturbed tenijiciatutc reRulation have lieen 
obsened m the pnsenec of tumors invading or eompicssing the hjpothdimie 
nuclei Daiison xnd rriedmm'* base described a newborn infmt with Iisdro 
eeplnlus whose lod\ tcmpiiafnre fiuclualed from 93® to 103® r throughout 
the four wcohs course of its life At post mortem in addition to Rcncnlizcd 
dilstalion of tin. \uitrielcs mi»»t of the bi 7 »ofhalaraic nuclei wore found to he 
dcstroied In an infiltntmg neuroblastoma V second piticnt 31 sears old 
with miM diabetes insipidus adiposogenital djslropln, Inpersomnia and pm- 
longed siilinonn d tempcratiue was studied bj Daiison and Selin ’* Tor the. 
last tliree months of his life the temjierature Ind nii^id from Iclow 90® to 
96 6® r In tills iiisfinei an angiotni situated in the iloor of the third sentnclc 
hod pirtnili destrosed tin rostral portions of the snpnoptic and para 
ventricular nuclei together with the nglit mammillsrv hodi Pisturhances in 
the sleeping wiikuig nieehanisms also aiise from lesions in the Inpothnlimus 
and neighboring strueturoa (Davison and Demuth") 

While Ilcinliecher, AMiitc and Rolf* i rodueed obcsitv in dogs after ii 
nioval of the pars distills id the pitiiitan it w pioliable tint this was ciused In 
concomitant injuij to the inferior hvpothahnuis lletheiington who le 
mvestigatid this piohlom concluded that the hjpothalamic disorder is the solo 
fiictnr involved iJrohuk Toppemnn and I ong*® found that nis with injurns 
to the hjpotlnhmiis get fit Wcniise of their incredscd appetite ( ox* rij oitid 
a CISC of voricious ippetitt with npid „iiii in weight and ineieased sinuiolniii 
m an S veirold b<n after lecovcn fioni n severe head injiirv lit dud from 
attacks suggestive of lutonomie epilepsv and post mortem cxaminition showi 1 
areas of gliosis jiist posterior to the hviKithilanius and surrounding the 
aqueduct 

In Ills Balfour leituu of J932 Cushing* first piesenleii evidcnrc that d<iif< 
iileOralion of the \ip}>er gastromtistwiAl tract wav follovv vaiums iitvl nl Usums 
and operations which injure the pansvmp-ithetie centers in tlie livj itlnlunus 
Strassmaiin” who made a post mortem stiidv of acute pathologic cli iri„es m tlic 
."Lstromtostuial tract, rejKirtcil that gross lesions of the bnm weie nl.sent in 
® *1 r.*T rises of ivcrforation of the csophac.us or stoniacli These 

fore death and ev idonei of spiH’ific 
The tvpe of ccri ! nd pathologv 
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ranged o\er a AMde \nnetj of acnte and eliromc conditions including mlia 
cnnial miun \ascuUr 'iccidenK tumor mflammaton Icnons and barbiturate 
poisoning 

Keniiard^* has sho^^^l that the highest tenters of autonomic control are 
situated m the cortex of tlie front il lobes and that the orbital surface is the con 
trol area for \agal lepre entation While she has obsersed the phenomenon 
of sham rage’ in cats following bilateral removal limited to the front'll lobes 
in monkevs there were onlv temporan signs of increased sj-mpatlietic actmlj 
1 erv bttle effect is seen in man The reison for the different result m these 
three species must depend on the process of encephalization and upon the jfitegra 
tion of emotion with the comidex associative functions known to he represented 
in the frontal lobes In the simpler cortex of the cat thesi. ire more immedi 
atelj related to sesmental autonomic reactions than thej are m man m whom 
all of tl e autonomie manifestatu ns of the incclnnisnis of fight and flight have 
become mmunized 

The fundamental luoblem of sensitization of dener'ated smooth muscle to 
adrenaline has been found to have less clinical importance m man than was 
it flist suggested bv animal experiments Doupe” however confirmed the 
olsonation that denervated blooil vessels are rendered abnormallv sensitive to 
circulating adrenaline and pointed out that the reactions after peripheral nene 
lesions are similar to those following sjmpathetic gonglionertomv These ob 
servations bmg the results of denervation in human beings into agreement with 
those in other mammals Ho has also found a difference between the reactions of 
digital vessels following preganglionic and fiostganglionic sjTnpathoctom> 
Fingers after complete degeneration of the peripheral nerves remain ab 
nonnallj cold due to the fact that there is both a lowered threshold and a more 
prolonged respon‘>e to the action of adrenaline whereas the vessels of pre 
ganglioneetomized dibits show onlj a lowered threshold This chemical media 
tioii of denervated blood vessels explains in part the peculiar earlj and late 
effects of peripheral nerve injurv Immodiflteh following nerve transection 
the paralvzcd eMremitv becomes hot and drv through interruption of tln. 
SMiipathetic componuits m the nerve trunk However as the severed fibers 
degenerate tlie skiu in the panhzed irca loses its initial vascular dilatation 
and bi. tomes coo] ilthau„li it remains do Doupe concluded that the diminished 
circulation of paralyzed fingers is due m large part to local sensitizition of 
arteriolar smooth inusclc to mmlerale cold This sensitization to cold which takes 
place with degciicritiou of svmpithetic innervatiin js made more manifest 
bv the meroased action of adrenaline and bv tlmsc with semmlarv diminution 
in the formation of acid muscle mctalwlites 

I Mn„ the dcncmtid fingir as an indicih r Poiipe’’ w is able to make some 
interesting disc nations of th» rate of adrenal secretion \dn inline was found 
to 1 e lihirUcd in rosptmsL to i>sv cho^enic stimuli where is tin need for heat con 
sirv itioii did not cmisistcntlv cvoki its verctiui It w is found that adrenaline 
could he liUrifed in tin lnwlv m amounts comparable to the rapid mtiavenous 
injet lion i f 2 ;ig and for Ion er i eriods at the rate of G /ig | or minute Under 
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other circumstances mucii larger nmouafs might be Itljcralccl and i\oiiId suflice 
to initiate a persistent vasoconstriction of a denenated digit 

Rielnnls®* who also stmliod the control of circulation in the Innd after 
injuiies to the peiiphtnl nct\cs leached exactly similar conclusions except that 
f e bcheacd lint the loss of axone reflexes contribiilcs to the maintenance of the 
chronic cold phase 

Inle the secretion of sweat has long been asenlicd to the action of I \ j o 
tinlaime stimulation of the sympathetic filwrs Biicj and Prihrim” fomul its 
highest representation wjthin the precentral am of the itnlia] cortex in 
man Reflex sweating caused In a \anct\ of stimuli maj he produced In 
spiinl reflex arcs Iclow the level of a comilete liansecfion of flic spun! cord 
(list and I’lmcnta*’) In several cases i*orspintioii in panh/etl areas was 
so profuse tint sympathetic ganglioiieetomy Jnd to he pei/onned foi its nhef 
Doiipc and Sharii” si owed that sebaceous secretion unlike sweating continues 
unaltered nftci svnipatheetomj C\ analogy wath the gionth of hairs and of 
the epidcnius it was concluded tint sebaceous secrelioii is the result of a con 
tmuous growth of the cells in the sol accoiis ghnds 

do Takats ” who tested the clotting mcclnnisin ?« the response to lieparin 
found that it is under the influence of the auloucinic miiemtion Adrencrgie 
stimuli nrKtng under the mfluenct of fvar nervous strain and hemorrhage in 
cica 0 the tendenev to thromlxisis whereas this is reduce! li\ the choliiurgic 
action of prostigmine 

Both ovcractivity and parihsis of the svmpnthcfic the ncolumlnr fibers 
have been mentioned as factors m tic proluction of sho k Tlio tl eorj nd 
vanced bv Cannon’* and rreeiinn” assumes tint the cmer^cncv function of 
the sympathetic nenous system called mlo irtion h\ hctnnitln^ fri„ht or 
pain IS at once a protecting an I a damaging response— j lofccting in that it 
maintains tlio ciiculating Wootl volume of tie vitil centers and ihmaguig in 
that It ennscs icnpleial eapillan dama'm with loss of Hood plasma from in 
ci-casod periiioahility In rcemt animal expormients pro! m^e ] and intense vas i 
constriction piodiucd by Schafei*’ bv lesection of tlio aoitic dp) ressor and 
carotid sinus nc*rves failed to proiliKc shock Tl esc do„H tolci ued luniorrlnsc 
in approximatclv tl e s imc manner as ncwnial amra ils Sd fer state 1 that tl e 
expencuce at the Uiuiersity of H ica^m fails to mij p ,t the llcps that 
— ^ -s ■. oil of shortf Oiinn^ cniun or 


one ol ii.c . , •; 

stimulation may cxlniist the vasomotor tcniei and thcicl.s pn luce a i ,|| 
blood pK-ssiire of rva^.tude that the circulation becomes ina.Ie,, 

r>n!ls^er and co worken*‘ tested this bvpolhesis »i ral Inis bs iml .c,ng , ro 
^ (sf hv-wotensi n at a shock level by stimulation of the aortic 

longed perious o relative hnmilessness of long periods of losv 

depressor ncne " malnPty to produce more than a brief shglit lowering 

blood pressure y sfimulatron ot som'iUo nerves, and by the compare 

of blood ^ f reflex lowering of Mood pressure during svnoope and 

lively short duraii 
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abdominal manipulations it is extremplj improbablf that ‘ pnmarj shock 
IS eier produced in man l)\ the action of afferent depressor ner\e impulses 
Another phjsiolosie finding of fundamental interest in connection ivith 
hemorrhagic shock the crush sjndrome and transfusion reactions is the neuro 
genie alteration in renal blood flow described hj Trueta and his co u orkers* at 
Oxford Experiments on animals both nith the abdomen unopened and uith 
the kidnejs exposed base demonstrated the dt,\elopment of cortical ischemia 
thiough a neurogenic mechanism Artenograms taken at the time of stimulation 
of the iienos m the renal pedicle sJion complete shut down of circulation m the 
cortical glomerular zone The simultaneous appearaiiee of pulsating red aiterial 
blood in the renal a cm indicates a short circuiting of the 1 lood m the mcdullai-j 
subcortical aessels while the tircnlation through cortical glomenih is entireh 
cut oft Under these circumstances the secretion of urine decreases or maj he 
entirclj suppressed If this mechanism is eonfinned further work along these 
lines maj demonstrate that certain \aricties of postoperatne traumatic and 
toMC uremia ina\ be amenable to splanchnic Idock and also that this mechanism 
maj be concerned in the etiologj of essential hvpertension 

TESTS 

Therapeutic sjiupathectoms cannot be utilueil intelhgenth uithout prt 
liniinBrj esaluation of the degree of vasoconstrictor tone In cases of peripheral 
vascular disease there is often both a iunetional element of vasospasm and an. 
organic element of vascular obliteration It ij» therefore important to find out 
the degree to vrhich neurogenic constriction predominates This has been done 
m the past bj blocking the sympathetic vasoconstrictor outflow m the peripheral 
nerves paravertebral rami or anterior spinal roots by injecting procaine hy dro 
chloride 

Difforenfial spinal block a reflnement of spinal anesthesia has been 
developed by Samoff and Arrowood** By gradual injection of 0 > per cent 
solution of procaine into the lumbar subarchnoid space it is possible to block the 
spinal root fibers cirrving vasoconstrictor impulses and also those concenied 
with pain and temperature sense without materially iffecting fibers concerned 
with touch proprioception vibratorv sense or motor power This differential 
blocking of the anterior root fibers probablv depends on the size of the fibers 
aid tlicir degree of my tlinization the fine pot>rl\ nnelinated avones nbuh 
earrv sympatlictie thermal and pain conducting impulses being the first to be 
impngnated by tic drug The fall m blood pressuic is not the result of 
muscular flaceiditv or diminished thoracic excursions but a specific result of the 
interruption of simpathetie vasoconstrictor fibers B\ gradualh raisin" the 
level it Is posi,\blv. to prcKlnee a vasomotor 11111 sudomotor block of the Entire 
l)od\ This toehniqiie has i roved to 1 c a safe and simple method of determining 
the degr 0 of vasospasm Soiitlmorth and Isussck* liavo advocated the caudal 
or epidural injection of procaine to block the lower portion of the thoracolumbar 
vasoeoiistrictor outflow hut this is Ixilh more difficult from a technical and loss 
siieeifii from a phv&iologie viewpoint (rrelmmuarv ohsAtvations at tin 
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■\InssncI]iiSLlts (iuicrni llospitil ha\t not confimietl tlic liope that these methods 
would he hclptul lu the prcopcraluc testing of Iniiertensne patients ) 

Auentneh new method of testing the efteet of sjmpathectomj hj blocking 
sjinpsps Ktween the pre and postginghomc autonomic neurones (both s\ni 
pitlietic and pansjiupithetic sjn-iptic transmission w blocked) has been 
developed is a result of the sliidj of Aclicaon and ^Io(” on the phamiaeolo„ii 
action of tetrni thvlammoniym cblondc and biomide at Harvard Hedical ‘^elu ol 
Chnieal evalu ition of the drug, administered bv intravenous or muscular injee 
tion was cainod out b\ Berrv and his co-workers” at the Uiuversitv of Alichigin 
This demonstmled the efheienej and safetv of the drug m producing a bh ik ule 
of the autonoimc ganglia to n degwe eonipanble with thnt obtained fnllowinj; 
tht nsinllv accepted methods of sjmp-ithetie block These investigators nported 
usetiil dngnostio and even thcnpeiitic icsults b} single or repeated m^eitioiis 
in 'jQO pUients with penphenl vascular disease posttratunatic painful svn 
dromes iii tht extremities and lopeitensiou (rivhminar> studies at the 
Massachusetts General IIospHil, bowevci, have shown a far greater teiukiuj 
for the hlood pressure to fall after adnuuistniion of the drug than after radical 
icscetioiis of the thoracolumbar chains and splanchnic trunks ) 

Despite the nceuratc evalu ition of the dcgicc of nciifc dilatation which is 
gamed bj all of tlicsc metboK it is still desirable to Hncl a method of more 
prolonged du.B«os1ie hloel ot the vusoccinslneto. fihc.s ()nl> in this w .> can 
the surgeon who deals with pviipheni o elusive vaseiilnr c i.e ise gam an idea 
of the longterm improvement m coUHcral ei«uhtion winch often develops 
gradualh after svmpatheetomv I’loiuLSing efforts toward developing tern 
porarj hut longer 1 istmg piravcrtebml svmpathclic block of the vasoeonstrietor 
fibers foi use m pnoperat.Te testing of patients with thromboangmis ohhtenns 
and ailonosclorosis have been reported I ee. Mae it and 1 lerpont^" nsccl 4 per 
cent mcinobromhvdiosvbemvl alcohol m peanut oil and Itismussen and Alessi- 
5 nci cent Icnrvl alcohol and pi< palnmine benzoate m procaine The lesultant 
vaLonstnctoi Mock has listed fr>m sevctal davs up to a maximum of several 
months 

In cases of traumatic injnncs of the larger aricius wartime experience 
1 il.if mereased vssomoloi tone hinders the development of adeqiute 

clirn t, KCo,.. „» S,a.ca T„. of 

presented elm.nl evidence of teh v—lor to.ic v, sl.onn bv cv.nos.s sneot 
,„d constnded veins ilivelopol winptonis of vascuhr .nsuffic.rncs iinle,, 
d" nere snl.ieded to svn.pnllie,lon.v B, tonipar.son those nith a lo" or 
1 vasomotor tone appeorvd to deselop nillntord eirenlation sponlaoe 
■ r .nple Ptclhod of sep,r,..ns .nd.,., Inals ,„,o these ealepone, » „ 

. 11„ ii.di nn,iv.i'.n" Th.s eons.st, ot oWr.ms the eutaneons tern 
suggested rin"ii lips niidcr standard cooling conditions In 

pemlute ■"roo't ^ B .pe hand, 

dmduals arc e ^ ^ minutes iftcr the patient Ins leen m a constant 

•vre coo! (below - ' lUKlothid cxeept for a bfcld gown n on tl,e 

-main worm (2.» C or above) of.cr this same exposu. 

eontrar>. the nanus 
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the patient is in a Icni vascular tone gioup The nlaJo^t^ of indmdinls ^Mlh 
1 hi"h grade of ^ascnl^r tone do not develop an adequate collatenl circulation 
after occlusion of major ai tents Tfitse constitute tfic group of mclnidinls uho 
respond well to stmpstlieetomi whenas those with a low \asciiHr tone aic not 
stnkinglj benefited 

The application of bkin nsistance measurements has gieith simplified pre 
Moiis methods of niappin„' the extent of interruption of the snnpatlietie fibers 
to the skin The rtsistaiiee offered to the passage of a minute imperceptible 
tUtect curtewt through tke hods is localized almost entirely in the skin Cu 
taneius iCMstinee is controlled lsrr,ch bi the nctuiti of tl e sudomotor impulses 
nncl therefore depends on the si-mpatlietic eompoiiciits of the j enpheial nenes 
“simple portable dermometeis hasc been dcsciil td In Ruliter'* and Jasper^’ 
Denenated slnn (aftei either pnraititthrjl simpiUuctonij or injuij to thi 
peripheral ner\es) shous i marked inctcase in electrifol resislinee which re 
mams at a relatiieh high leicl unless neurotizntjon tikes pi ice The method 
which was studied intensnelj In Richttr and associates is sn objeefne prac 
Ileal and precise test for niappin » out tlie mpathetu dcrmitomcs or the area 
of penphenl nene degcnenlion nn 1 also "isos cmKiuc of siil scipient regen 
elation 

PrcMous metliods of mapping six is of swentine hue consisted if the 
color reactions of coliatt cliloride qumizanii snd the staich iodine reaction An 
improsement m bringing out the detsils of the swentin" pattein whicli m ikes it 
possille to visualize the orifices of the individual clmds wis doMsed bv Silver 
man and Powell” This la extrcmclj simple nnd consists of painting tlic skin 
with tincture of ferric clilondc On dusting tinnic acid powder onto the si in 
or pressing tie sweating surfoce against paper imprcgn itod with tinnio acid 
the smallest droplets of swest turn bbek as tbe iron nnd t'lnnic acid unite to 
f<rm ink Plotognphs insv be Ini on if permanent records nro disiiod 

aVMPSTfirCTOMV IN IIKinilRVE VAVCCI \R Dl'-r\SF 

The value of svinpatheclomv in mfluv forms of i eiiphcral vasculai disease 
Is siih 1 highlj innirovcrsnl subject If interruption of the peripheral sjmpi 
thctic fibers dihtos onh the eiitaneons vessels and fails to relexsc the much more 
imjKirt int arterial trie in the muscles svmpatheetoinv would not be justified 
uther for the trentment of thieitincd penphenl {^Tiigreric Or intermittent 
rlvuduition bndcl '*uib ciiennistaiRCs the pooling of blood in the rclativelv 
uiiimi ort int enlnncous I ed would aetuallv starve the muscles and fxv or the on 
stt of 1 ^ olkmiiin lesion (Cohen ® Siddons' ) Through ingenious liiiman 
cxptninents Barcroft and hdholni” provi-d that this is fortuintch not the cas< 
Bv mcisunng the cirenlsiion through the liuinan forearm wiili the iletinsmo 
graphic tiehniiiuo llieM. invisli^itors havt leae] oil tie ixn(lii,ion that Hood 
How in acufeh dmerv itwl mnelcs is moit than doul led Vft< r sj mpotheetonn 
however fiuro IS a i.ndunf leliini of vdsoconstriitor tone in ibotitawcek \ aso 
diht ition whuh noimalb fikis jlace m tl e museks of tl e forearm afier faint 
ing docs not occur ui sv nipithoitomizid extremities Dunn" svneoje there is 
mine vasohlatation iii the notmalh innervated extremitv as the llool flow 
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incrcdsr, to » src ilir OYtcnt tlion in Ihn ncntdv .taicnaleil arm It ti alto note 
Morthi that lalcua of ,i mpithotio tone aannot eYphin llic increase in cireulalicin 
ilunn- esereisc" lielease of ca-oeonstnclor lone in iiutseles iieilld ptobaUt 
increaw Wool time b, about lb 1 nbeifta in almiumis etctcisc the ineiease 
,s neater ”0 1 It i, therefor, evilint that mnipitl ectomi shonki be of talne 
m prcientn.B nente RinBrene after injure to the major arteries of an extremity 
It shoiilel llkcie.se help in the tn-atment of threateneel cnntreiie in peripheral 
aascular ihseisc eien thoujh It mas not improie the iialkini: eapaeiti in in 
termittent elaiiilicatioii Snell theoretical conelnsions lit iiell iiatl. elin.eal ol. 

“"“n'ncel nieasurenienls of capillarj hlooel jiressurc bale been maele he I lehn 
before and after pres ingl.on.e ajmpatheeton.j ... eases of Ravnanel s . isease ami 
scleroder na He found a strikmi! use of piessuii in the attcriolar limb (9 3 mm 
of mereun 1 and the establishment of a mote faiornl Ic pressure crailient ivh.eh 
ocnerdb Ion m the iti.iormalli dilated eapillirv loops in the presence of 
’ehreiiie d.-itil isebcmia The nhnomiil eapillanes ivilli sloiilj floirins bluish 
led blood heeanie anialler and narroiier nath rapidli lloiiing hotter oxisenated 
hW This ehanre aias attributed not to the renienal of simpathet.c inncriat.on 
per i but to the m.prorement to diuital eirenlatton nh.eh tolloived the aholitton 

’’ Orimaon" niadrr e°aSl teiien of the ejuses lint im] air the results of 
.jmpathectom, tn the upper cxwmily In the limt place man ivtth hts upriBht 
nosture Ins a lesser deetree e t tasoeonstnetor tone in the arm than in the les 
iTeii.e miner Ihoraeie simpalheetomj is not folloned be sncli n strihniB inereise 
Mood note as lollona rescetion ot the Inmbar canitlia Ueaeral other faetom 
aie nrol.ed in the mlerior late Ksolt, The inherent abiliti of amootl, mtiselc 
S blood lessels to maintain an independent tone prolnl li limits the general ef 
f.iiieness of sjanpalhcctomj more than anj other siiirIc factor The sjmpa 
. Irra sulipt) largelj modulates hiitonli pattialli maintains laseiih, tnne 
p'llmin ■ t lal'or near total sampalhectomi or biBli tn nscctions of tlic spinal 
™ ° e'o IS a strileiiis nmte fall '« 1'1“<1 an I ~ sea ere deprec .1 p„, 

cord tl ,1, las, i„„„ It is therefore difr,etilt to 

tnral baj jp, „t tone results from an mtnnsie propcria 

" l„!;rnmsl."ral.b“ r^h, nnidmil tone slionhl be so much preater i„ „,e 

l>roSonCP«l of upjer 

, «5Mcrcd presranglioniP svTiipn 
v,P.,,i ,1, .11 „ ^estanisheonrectionswithotlcr 

thetie «beis 1 ™ ';™Urable gap M be'' » ’ '""'I™ 

remaiiimBtam. e ' ,„e hss extciisiae pap „1.„, 

chain ts K”'”" ' ■ , „„„„ t„ the upper extremita reeoa era „ 

„ aehiei.d a ter the n^ .„„st,sated this problem ,i. est, 

„„e„imoi. l.idmn. the operatiie pap arithin a per,„l 

able to 111 ^hese fiiidinps 
‘“'"■tTale reeslsbliste""' o 

11 ^ ■ 
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cleraoiistrdte the futility of removing such a limited area as the second thoracic 
ganglion, as recommended by Goetz and ilair” (At the Massachusetts Gtn 
oral Hospital some fifteen vears ago removal of the second and third thoracic 
ganglia was curried out in three patients with Ravnaud’s disease of the upper 
extremitv Although the earlj resnlts were all that could be desiicd, all had 
recurrences within one veai ) Giimson,®” who reviewed the relative value of 
pre veisiis postganglionic svnipathectoim for incieasing cinulation in the 
upper extremitv, reached the conclusion that the adunalinc sensitization” 
phenomenon, upon which the piegangliomc tjpe of sv mp ithcctomj is based, 
IS not sufficiently important clinieallj to warrant the risk of legeneration lie 
emploved the preganglionic operation onlj in oases of poor circulation in a 
single arm m order to avoid the disfiguimg effect of a unilateral Horner’s sign 
Illustrating the frequence of relapses following preganglionic sv-mpathectomy in 
Raynaud’s disease of the upper extremitv Telford * admitted that onlv sixteen 
out of tliirtv -seven patients maintained their original improvement in circula 
tion some jears afterward While he was not convinced that these lite recur 
recces arc neccssanl; due to regeneration, Simmons (cited b> Telford), who 
made a careful studj of the problem m his clmic, reached this conclusion 
Recent evaluations of sympathectomy in cases of peripheral vascular dis 
ease have brought out the following pouits 

Shumacker” stated that in his hands svmpathcctomj gives excellent results 
in the treatment of Raynaud’s disease and other purelj vasospastic states In 
a small proportion of cases tltere were no furthei attacks from emotional stimuli, 
but tilt extremities continued to cool abnormall) on exposure to cold Late cases 
^ilh subcutaneous fibrosis and digital ukcrjtion responded Itss well than those 
With earl} unoomplieatcd Ravnaud s phenomenon However, he believed that 
improvement will take place m most mstancts of scleroderma, although in the 
more advanced cases progress of the disease will onli be stopped or definite)} 
slowed In general tlie good effects of sv mpatbeetomv can, as pointed out pre- 
'lousl}, be fanlv well assoved bv can ful prcoperative tests The fact that severe 
scleroderma ni.iv become a geiieralizid disease with visceral as well as cutaneous 
involvement has hten disclosed bv rcpoits of clinical and postmortem exam 
inations publishcil bv Goetz*” and Pugh and associates 

Other coiulitioiib witli a primarv uiidcihing element of vasospasm in which 
impressive results have been recorded in recent reports include acrocvaiiosis, 
permo,” and the vasomotoi disturbinccs which often follow polioin} clitis 
(Telford,-* Collins and co workers”) Telford” claimed that even m eiythro 
melalgia he w.ss able to obtain good results, although the reason for this "is far 
from dear 


Further confirmation has lncn given bv Shuimvkir^’ and others (Trimble 
and associates.*’ Gautici “ Tdfonl and Simmons*- de Takats and co workers”) 
r thromboangiitis obliferans and other varieties of obliterative 

ancml ,na> K- jiKtifiabh lo sMnpatI.erInm, 1„ snp.oo.is 

pcntnccil ,h,s licM ShiiinacUr al^ drew Ilia intcredin" cindniinn tliat 
- pa.iem a„„ anon.i d.,.,., „a, 1 
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vasospasm can be treated more effcetivelj and nith a shorter period of hospital 
ization 1)\ sjmpnfhcctomv thnn b\ more prolonged dailj treatment with the 
pavex boot mtennittent vcnoiia occlusion \nnous soits of intravenous injec 
tions, and othei varieties of so called conservative measures Time and mone} 
savin,' nie most important consideritions to pitienfs main of whom come for 
help onlv after tlicv Invt been imporciished In prolonged medical tieatment 
md iinbilitv to work 

I’lst lepQits have led lt> c iisid iible confusion in n^ard to the increase 
in miking tolcnnee which results from svmj athectonij m patients with 
Bucrgei s divnsc and aitenosclerosis number of encouraging experiences 
Invc been published in the last four jears (Trimble and associates” Telford 
and Simmoii-s *“ dc Tal ats and associates**) The results as might be expected 
arc not as good m artciioselerosis os in Ihroniboangntis obliterans (Barringer®^) 
It may bo concluded that lumbar sviupatlietic ganglioncctomy is well worth a 
trial if there is concomit int evidence of incrcised v nsomotor or sudomotor ac 
tivit} or if exercise tolermce iiicrenscs os i result of diagnostic paravertebral 
block 'While only a ceitam number of patients arc entirelj relieved of their 
pain many are beneSted and even the failures usuallj show other worth while 
cvidenco of improvement such as warmer feet elimination of sweating etc 


Traumatto Aitcrial Injury — The tendencj of long segments of arteries 
to go into spasm following local thrombosis or trauma has long been stressed 
b> Leriche” Spasm of this sort maj be so intense that colliteral eiiculation 
fails and the limb is threatened with gangrene Learmonth'® gave an interesting 
discussion of this stibject s! owing that neither complete interruption of sympa 
thetic vasoconstiietor impulses nor the reflex mechanism of heating the re 
mainder of the body can be counted on to release the spasm Similar observa 
tions were made by Siddons** Icarmonth stated that it is undoubtedly pos 
sible for a thiombosod segment of arferj to impose spasm on its collateral 
circulation wlien the limb is denervated Ho descril ed a number of instances 
in wliieli roeetion of the injured iwrtion of the arterj lestored an adequate cir 
eulation through the collateral bed 


Once the source of traumatic vasospasm has been removed by adequate 
local surgerj in penetrating battle wounds the rceeut wartime experience of 
American Ann) surgions has favored icpeited postoperative injections of the 
svmpathetic gingba with procaine Rose Hess and ^^elch “ advocated a fiist 
iniection at the close of the operation followed bv repeated blocks at slx to 
twelve hour intcrv ils until the fate of the cxtrcmitv is established Thev also 
cuffcrested injection with See of Oa per cent alcohol when the procaine Uock 
^effective DeBakey and Simeonc” who reviewed the statistics of artenal 
m the recent war slated thit from their analysis there is no Mih 
evidence that this method Iclemicol block] was of anv value The 
! pnee of amputation in tl e group in which svmpatJ etic blocl was performed 
incidence ot p ,ncidcnce for the gioup os a whole while the m 

IS only alvnv {rmgbonec(om> was done is greater than for the 

cidence m the explained howevet that farailiaritv with the material 
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permits a different inoie aecnrate mti rpretation Sjnipathectomj, as a 
was used onlj as i hst resort Avhile sympathetic idock was instituted more fre 
queuth as put of the immediate pcwtoperatnc loittine Thes therefore con 
eluded that there is considerable eijdenee m firor of both syTupathectomy and 
simpatlietic hhek in these arterial injuries and tint the experience of most, 
\mencan surj.cons is to the effect that both methods were ‘ useful and beneheial 
I roceduris regardless of ineoneliisnt. statistical cwdcnce to proie the point 
The results of snupatlactoms in the preientioii of hte arteiial defieieiuj 
IS manifested li\ coldness nleentioii and mtcimittcnt cldudication which so 
ulleii follows Ination of the majoi arteries in the upper le^' ha\e hetii definiteh 
tneouras^mg (Kntlos ’ Crutther*') Recent experience ha's also shown tint 
irelimmart sj nipathoi.tom\ is of unquestionable \alue for thi sife surgical 
resection of aneuiwsms and arterioaenous fUtulas (Kirtk> Rich irds and 
I earmoiith * I intuji and ^\hile JIarbison *) 

V final t\pe of war lesion in which tie v due of sjnipitliectomj remains 
of debatable lahie is the socilled trench and immeision foil \fter pro 
Ion cd e\posuie to nuld freezing and tlnwing as occuricd so frequently during 
the compai,?ns in Vttu nortlornitah and tuiopc of in the course of piolongcd 
immcKsion after torpedoings in the North Athutic the iitehnunary loaclion of 
the injuicd feet was an intcuso liypercmia In the late phaj;c lioweicr the feet 
descloped deep tissue fibrosis with pemistcnt ulceration and they were often 
sweats pamfvil and excessueU sensitise to cold Jlvperludiosis often kl to 
maceration of the si m and chronic !>eiondJry infcetion Resection of the lumbar 
ganglia iias a limited lalue m the late phase as it stops the exccssiio sweating 
tends to reduce the sensitiiiti to lold but is unhkeK to diminish pain (Shu 
imcker and Abianison Kiitlca * White and Seoiille •) * 

Treatment of Thromhophlel tU$ by Sjt»i tfhtUc Llocl. — Treatment of 
phleminsia alba dokns in the actitc stage bi chemieU block of the sAonpathetic 
outriow to the lower estremitios ww first proposed bi I cliche m 1D27 and 
lopularizcd in tin- countn bi Ochsnei and I>eBakc' In a recent di'cussion 
of \enous thrcmlKsi Oi) snci*" gne a clear description of the two laiieties 
'f this condition In phkl othromlosis when tl i thrombi ire looseli attached 
to the walls of the sciiis and tJiire is no suintitnposed aitcriol ir spasm nr block 
of the Ii mptntics si m] toms are minimal but the d iiiger of death 1 \ pulmonar' 
cmhoksm is grcit In deep throml opWcbitis on tie other liand there is often 
prolonged incapacity and much discomfort from fcier lasospasm edema and 
lain This results m the classic i| picture of phlc„ninsii alba doJens Ochsntr 
explained the pamlox of a white toll extrcmiti in the presence of piiexn and 
elciation of surface temperature lu the other unmiohed cMremiiies on the Iwsis 
of arteriolar spasm Because the symptoms and signs are due to spasm of 
the artenolcs with sccondan ischemia and mcroj,sc m capillary permeabiliti 
rasodiiatation bs chemical Interruption of the rcmcunl smipathetie ganglia w ith 
procaine is rational Bi dailt repetition of the Mock until the /tier subsides 
the symptoms and signs are qiimkh alienated and the postphlcbitic sequelae of 
prolonged pam edema and ulceration chmiftafcd The painful ischemia is 



^aso^pnsm can be treated more eifectivelr and avith a shorter period of hospital 
i7ttion 1)\ simpathcctonij than ba more prolonged dail^ ticatment with the 
pavex boot intermittent \enotts ocelionon \inous soits of lntra^enolls injee 
tions and otlicr Mirietics of so called coosemtne measures Time and mon(\ 
s,i\mg me most import int considintions to p itienfs many of whom come for 
lielp oiih aftii thej I n\e been imposerishcd In prolonged medical treatment 
md imbilit\ to work 


Pist rcpoits Jiaat led to considenble confusnn in ic^ird to the increase 
in walking tolcraiUL which results Irum S 3 ini jthcclomj m patients with 
Iluii^Lr s dismse and arteriosilerosis V number of cncoiin^ing eNpenenccs 
hue been published in tlie last four jears (Trimhle and associates” Telford 
and Simmons” de Takats and assoentes**) The results as might be expected 
ire not as good in arfei loseleiosis as in thromboangiitis obliterans (Barriugcr”) 
It maj be concluded that lumbar smipathetic ganglioncctomj i$ well worth a 
trial if there is concomitant evidence of inerLasce! sasomotor or sudomotor ae 
tiMtj, or if exorcise tolerance imreascs as a result of diagnostic paraiertebral 
block ^^hllc onl\ a certain number of patients are cnlirclj rclicscd of their 
pain nianj arc benefited and cion the failures usually show other worth while 
CMdcncc of improaemcnt such as warmer feet elimination of sweating etc 
rniuiHfltic \rlcT\al Injury — ^The tendonej of long segments of arteries 
to go info spasm following local thromliosis or trauma has long been stressed 
bs Lcnchc*' Spasm of tins sort inav be so intense tliat collateral circulation 
fails and tl e limb is threatened with gangrene Learraonth** ga\e an intcj'cstnig 
discussion of this subject shonang tliat neither complete intemiplion of sjmpa 
thetic snsoconstnetor impulses nor the reflex mechanism of lieating tie re 
mainder of the body can be counted on to release the spasm Similar ol sena 
tioiis wire made bv Siddons*’ Lcarmonth stated that it is nndoulitcdly pos 
siblo foi fl thromliostd segment of arfon to impose spasm on its collateral 
iirculation wl cn the limb is denenated He descnl ed a numl er ot instances 
m winch icscction of the injiiretl portion of tl e arfen lestored an aclcquate cir 
dilation through the collateral bed 


Once the source of tratimalie lasospasm has letn remoiecl hj udocimte 
local surgerj m penetrating battle wounds tie iwciit wartime experience of 
American Arm) surgeons has fasoreil repeated postopcratiic uijcctions of thi 
nipathctic ginglia with prucaiiie Hose Hess and \\cleh’'> adsocuel a first 
miection at the close of the operation followd In rej catod blocks at six t 
twche hour iiitcn ils until the fate of the cs-trcmitc is established Tins nKo 
Mi--es(cd injection with 5 cc of 9o per cent alcohol when the j roenne l.loik 
ffcctiio DcBakey and Simcone" who renewed the statistics of aitcinl 
.n the recent avar stated that from tleir anal)sis there is no mil 
injuries ^ method [chemical block] was of nnj lalue Tlic 


cjdencc m the cases in win howexer that fimilianti with tie matern] 

entire senes ‘ 
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this subject has been A\ell rc^ieived in an editorial of the of the American 

Medical Aswutlwn Attacks due to a hsptractne carotid smus reflex maj 
Tw»u\t m sMicope oi con\«lsions due to cardiac as\stole or primarj reflex 
depression of the bloo 1 pressure 

The sj ndronie is mo^t common m males inei eases u ith atli ancm" agt and is 
often lelated to coronars disease In Nathanson s"’ studj of IJ5 patients ivith 
a hjperactne carotid sinus reflex onlj twenti three hid clinical sjmptoms 
ind onlr four had attacks of snflicient sescritv to ciuse actual incnpacit\ 
Nathanson belieicd that it is not the afFeiint arc (glossopharj-ngeal) that is 
h\persen*itive but the ngos center in the mtdulh This lotahzitioii of the 
site of sensitmti is of more than theoretical significance as a ecrtnin number of 
failures of smus dcnemfion max he cxplaiiitd b\ an hxpenctixe response of 
the xagus to stimuli from othei proprioccpfixc depressor anas such as the 
aortic arth 

1 Qhic of 1 (« 7 Hs /?esccf»)« »H the Treatment of Peptic Ulcer — J xpenniental 
xxork perfomed bx Dricstcdt md Oxrens** sti^gcstoJ that imong other factors 
the corrosne action of gistnc juicc is responsible for peptic ulcer 'tome ulcer 
patients displax an exce&snc secretion of gastric juice in response to stunuhtion 
bj food histamine and alcohol \ eonsidenhlc number secrete Jar^'e amounts 
ulion there is no obvious stimulant such as between raeils or at night In addi 
tion to Inpeniciditj one occisionsllx finds iiicreiscd niotilits Both these ab 
normil factors are probihlx ncuro^iiiK iii on«m and max be reduced bj total 
interruption of the xagi Manx pbxsi laiis haxc called attention to the high 
incidence of ulcer m indixiduals xxhose occupations subject them to continuous 
mental strain and inxietx and to the tendencx for cxoceibations to occur during 
icriols of (motional stress Thes ohscmfioiis suggest the possibihtx that 
ulcer IS 1 psxehosoinatie disorder {Dngstedt'' ) The either ohscnotions of 
f’lishing shoxxod that acute ulceration an 1 perforation of the stomach could 
take pi ice xxith lesion-* in the region of the hxpolh ihnuis the liigher center of 
xisceral control Increased activit) in the lixpothahmic pansxinpathctic 
centers induced 1' psxchic distnrlsnces in the frontsl Jol cs therefore is prob 
xbh one ctu logic factor in this discnsc 

In A stiidx of secretion in x inous forms of gastric pouches in dogs \\ cm 
stem \ud issociatcs*’ found that onlx in the netdenhini txpe of ^Mjucb m xxlnch 
xll tic xa,.il fib«rs are dixidcd is mumgeiuc scerctnn totxllj abolished The 
fact tint copious secretion is muntsinod ui partnllj dcncrxntcd poiithos is 
cxiloncc of an imiortnnt principle in sur^erx of the sntouomic nerxous sxslcm 
namdx tint mix dencrxstion to le efl’ectixe must lie comiilefe CWhitc and 
''miilunik”) Smithxxick* xxho hxs rcxicxxcd this subject jointed out lint 
nrlj altenij ts at lartiil xa„(ttomx in the treatment of peptic ulrors failed 
for tins reason 

The anatomic irrangimciit of Iho s igil trunks tl mg the lower csojilngus 
and their distnbuti ii to the st«marh xx is xxcll d s nb -d In Bradlex jiiulliis 
(ollcamies at the Ahxo rinuc- Dragsti lt*« miJhntd tl. ttfimi al jiriKcdtircs 
for ..mphtc (hnsion of all the \a il nmi to thi st inadi This «an Ik- per 
formed b\ either a trmsthora-Jc ir an njjicr abd.miinl ajijiroKh A\hilc a 
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i‘chc\cd at once Si\l\ two j»er cent of OcLsner'g patients were ^blc to !ea\c 
liic liosj it il withm oi^lit (Ia\s ami onlj 10 per cent icmniiied on the wards 
after twcUc dnjs 

Dc ^onsa Pereiia*' ami also Tapper and Imlei” ha\c attcmjitcd to hhow 
that there is also aefne reflex tonstnefion of the \tms m tliroiiil ophlcbitis The 
importniict of sjnipatlictiL inner\ation of the seins is still uncertain ^Vhile 
numtrous nerse fillers sit present in tlien wills it is not known how actiie a 
lolc thej plaj m le^ilitin^ their eililti Definite dihlifion of the seins of 
patients with thi-omliophlehitis is eleath shown in tontnslinji sonograms tnken 
htfoK Slid nftir itroeiUH liloel which are rcprodiieed m these two pipers This 
ckai denionstrition of iiureisi 1 \cnousflow although most r inineing c\idcnce 
of the thcnpiutic mUr of proeiinc block docs not prose tliat the increased 
ilianietor of the \eins i\ due to releisi of spism m flicir wills Lxictl^ the same 
result would follow inenised irleria! inflow and seeondii j distintion De Soiisi 
Pcrtira howcicr ilUistnteil an increisc in ealiher of the intcrml siphenoiis 
lem in phleliogrims t ikcn before and after the intrai enons injection of 15 e c of 
prociinc in i single pititnt This should not haie mercased irtciial inflow 
and therefore constitutes foirh eoniincing CMdcnec thit a certain degree of 
ictne iicunigcnic icnous constriction mi> be present 

Trtnhncvt of Vohjajthcmia IVra by Total Sympathectomy — The in 
trigumg jossibilitv tint poheitbemii may be treited surgically hj radical 
sjmpilhcttomj his Icen suggested re entij In an exj cnmentnl studj 
Seinfer" found that dogs following dencnatioD of the cirotid sinus and section 
of the cirdioioitic deprc>soi nenes becinit not onh hjpertensne but also 
developed poljcjtlicmia After extensive nsoctions of the parivortebpil sjm 
pathetic chains these animals had a significant dccrei«e m the red cell mass and 
total bl od volume is well ns a reduction in hjTortension Sunort is given 
to tlic Iheorj that the formation of red blood colls by tlic bone manow is under 
the control of the sjmpifhelic nervous sjstem and that some cases of polj 
ejtiicmii in min no due to contnction of tie iwnsimtsmdal Wool vessels in 


It IS 01 jnuii 
the patient remainr 

orderb for fo«r<«n 


1 sj-mptom free and able to work strenu nislj 
hoiirsadav for n penod of three v ears 
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included here u\ otder to present a judiciil e\aluation. of tins new and im 
portaot subject These recent observations bnng out a 10 to 15 per cent m 
cidence of annojin? postopeiative sjmptoms especially diarrhea and sensation 
of fullness ’ uith odoriferous eructation There is already a known incidence 
of recurrent ulceration m 5 per cent of patients Though lioth disagreeable 
side effects and recurrences have been observed in all surgical and medical 
therapies for ulcer the final usefulness of vagotomv must depend on the relative 
frequency of its ill effects These as Moore pointed out, are just coming to the 
suifaee 

The role of the svTiipathctie innervation of the stomach is of far less im 
1 ortance than the va,~us as the splmehme nerves carry mainlj vasoconstrictor 
and seiisorj fibers To a certain limited extent thej exert an antagonistic 
eftect on the vagi and excessive activitj on their part might lead to spasm of 
the eardn and pjlorus with atonv of the stomach No changes in gastric seere 
tioii would be exj ected but generaliJcd or local vasoconstriction and stasis might 
result (DiagstcdV ) The idea that peptic ulceration is due to local ischemia 
of the gastric mucosa has been proposed and in recent vears an attempt has been 
made in France (Froelich* ) to treat duodenal nicer by sympathectomy V*Tiile 
this operation is known to relieve gastric distress the release of unopposed 
vagal activity carucs with it the risl of acute perforation This complication has 
led to a fatal result reported bj ^\ccks Ryan and A an Hoy** 

Neurogenic 1) jsfunciion of the GastromietUnal Tract — Evidence is lacking 
to prove that the sympatlutic fillers play nn important antagonistic role to 
counteract the peristalsis promoting sphincter controlling action of the vagi 
and sacral parasympathetic nerves NeverthelcNs tie similarity of esophageal 
dilatation sceondiry to cardiospasm and me mcolon which is occasiomlly accom 
panied bv gnat dilatition of the ureters as well suggests that the idiopathic 
enlargements of the hollow viscera arc of neurogenic origin Furthermore 
degenerative changes have lieen found in the plexus of Auerbach m megacolon 
(rcniek»») 

The value of sympatheetomv however remains extremely questionable m 
these conditions In cardiospasm, Eggers’®" concluded that it is not justifiable 
to advocate extensive neurosurgical proccilurcs as evidence is lacking that 
syanpathetic denervation can benefit patients with advanced degrees of a duscase 
in which mechanical factors arc so prominent 

The same viewpoint max also apply to the treatment of megacolon as Scott 
and Serenali*®* pointed out In this condition they belicie that there are two 
clinical groups In one the intcrferenec in cmptvmg of the bowel is primarily 
neurogenic in origin whereas m the other it is due to mechanical obstruction 
from the kinking of an abnormally long colon Evidence that certain cases are 
pnmanK of neurogenic ongin istheit response to parasvmpatlietic stimulating 
drugs and the evacuation of the dilated lower bowel bv spinal anesthesia These 
writers advised symrathcctomr in the small group of patients who respond 
dramatically to spinal anesthesia but fail to gam sufficient relief from this and 
other forms of conservative treatment NNhen an extreme redundancy of the 
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greater length of the \ag'il trunks can be removed by the former route the 
latter is of advantage when it is desirable to e\ploie and resect a questionablj 
malignant gastric ulcer and also when it is necessary to perform a gastro 
enterostomj or resection for relief of pjloiic obstruction 

After the supradiapliragmatie transthoracic nsection of the vagi along tlie 
lower esophagus, as proposed bv Dragstedt and his co workers ** the following 
alterations in gastric plijstologj have been observed the operation has no effect 
on the secretory response of the stomach to histamine or food but abolishes the 
stimulating eftect of insulin h> poglj ccmia or a sham meal The abnormall} 
copious continuous secretion of gastric juice at mglit m the emptv vulnerable 
stomacli IS reduced from 50 to 60 per tent Tliert is also a great icduetion in 
free and combined gastric aciditj and the evccssivc tonus and hunger contrac 


tions are decreased 

By the end of 194G nmefj vagotomies had leen leported bv Dngstedt*’^ 
eighteen bv Giimson “ and fifteen hj Afoore and co-workei-s « Ti e latter have 
given particuhrlj clear md impressive evidence of the j ostoi erative changes 
which lend to healing of the ulcer The first twelve of Diagstedt s patients 
followed for thiee j ears renamed well took no medication and were under no 
dietary restrictions Tlic noctunnl secretion of gistnc juice was still within 
the nonrnl range snd tests of gistnc secretion bj tl e shim meal ind insulin 
hypoglycemia sliowed that re'rencration of the sccretorj filers in the vagi had 


not jet occurred 

Jloore and associates’* discussed the irdicitions ind contraindications for 
V igotomv Tl e most favonbk group of individuals for this operation u made 
up of young or mid lie aged men wuii a long historj of peptic ulceration pos 
sibly with previous perforation or liemorrlngo unobstructed and not bleeding 
leuteb who have been refraetory to cireful mclicol therapy ind who hive 
severe ,.leer p-im in times o( slievi iih.eli een be relieiej temp»r.nl, 1 j the 
,„nal anteetd milk or food ( ostrie uleeiptioti pioxima! to the pjlontv ehonld 
be appro-idied vith the Bte test eanlion lieemse ot the diffietiltj of diatm?insh 
me uleer from eaneer Keseelion sliotiM llierefore unnlh be emploled ,n meli 
ca.es Patient, i.ho bale had previo m siinterv suell a. pjlompla..ti posterior 
Ba.tr„cnte.o.to„„ or ta.trie leMsition and nho l .esent them^he. „ath re 
Lied ulceration are the n.n.1 si.ilaWe subjects for th|s pioeednre Tin, opera 
tion 1. contra, ndieated m acute perforation massive btmorrhase or ad, meed 

cieatneiol obstiautioii Its mortal, ti rate has been rcniirkablp low 

Before any final eialiialion can I e nude of llie ultimate value of lasotomj 
maul more eases must be studied and more timo nus 1 ass for nen e re enera 
rr .L recurrent uleerat.oi. fiom other causes to I, eeome manifest Papers 
tion and re e.idcnre of „ns ilisfaetorj f.aliite, about II, e 

■" fan rhiel iiem not strLsed earlier pul lieatio™ From 1 is own oapon 
operation iih e Massichusetts fiontial Hospital and from eorre 

enco np n ,„mtonues liaie now been performed 

spondence iiiMi ^ „ ,„,,,e,i .ertain opin.ou, 

m nearly ItITOP ^ ^ f, nr j ear period must 1 e 
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ha^ also fallen into disfaior, the neurosumieal control of cardiac pain appear-, 
to be the most effectnc method of treating the rare Mifferer from angina pedons 
nho cannot be controlled on a medical regime and cannot he freed from the 
nenous and phjsical exhaustion caused continued pain and loss of sleep 
In then large senes of eases White and Smithivick*" showed that ipsilateral 
pri. cordial and arm pam are constanllj relieicd after excision of the upper thiec 
thoracic sympathetic ganglia or effectiie interruption of their caidiac rami by 
chemical block with alcohol Statistics from other neurosurgical clinics in 
this country also show that laminectomy and section of the upper four thoracic 
posterioi roots ivill gne equally cffectice results A complete analysis of these 
cases will soon be published bi White and Bland In brief, surgical interrup 
tion ot the sensors fibers to the heart i-, highly eficctne, although it esrries a 
greater mortality rissk (10 per cent) than the injection with alcohol On ac 
count of the technical difficulty in obtaining jierfcct accuracy of injection, the 
latter gnes results comparable with operation m only two thirds of the cases 
As It imj also produce a temporary but dtsagroeablo intercostal neuralgia it 
should be resened for those patients who present loo serious an operative risk 
Loss extensne cartliac denervations, such as removal of only the stellate 
ganglion, result in a considerable pioportion of failures because they leave mtoet 
accessory pain fiheis in the thoracic cardiac nerves Gallavardin and Froment,”® 
in summarizing their senes of thirty cases of limited stellectomy, reported 
, excellent lasting relief of pam in one third, moderate improvement m a second 
third and failuio m the remaining third Wertheimer,’"* who used the more 
extensive anterior exposure to the stellate ganglion recommended by Onsk and 
Boss’®' and thercbv was able to remove the second and possibly third thoracic 
gatiglia as well liad eorccspondingh belter results — twenty eight cases with 
seventeen good results four failures, and four deaths with three otheis witli 
inadequate follow up 

Another typo of <ardiac denervation was recently proposed by Pauteux,’"* 
who utilized a direct exposure of the heart with peneoronary neureetuiny and 
additional ligation of the coronan vein In sixteen reported cases there was the 
high propoition of thice deaths during or rapidly after oporatiou and one 
soon after from progrivsnc rardne failure Although the results m the 
survivors seem to have been siti-»foclorv, one is led to wondei whether there 
will not he rapid regeneialioii of the peneoronary rami and whether the 
mortaliti rate of an operation comparable in extent with Beck’s will not be 
proWntivels high Onh if hgation of the coTOinrv vein leads to a significant 
increase in mvoeanhal eiieulation can this transthoracic operation on the heart 
W supirior to the far more innocuous and simpler interruption of its iicrvts 
m the posterior panvcrtcbral spsec (Irom exporiLiice with vein ligation in 
other forms of ohUtcrativc sasciilai disease and from recent, as yet unp'^ihlislud, 
measurements made on expcnmental aiiimaK and man at this hospital h\ I’ A 
Sinu-one and W 11 Sweet, this seems most unlikely ) 

Tht cphnation a', lo »],, .juipatliMoinj and pontDrior rhiaotnnn ha,c 
rcliccil anjina pcctom prolsiM, lies in tin- dc affcrentialion of the heart In 
the part the question has oittn laton raised a, lo nlnthcr tho oli.nral improto 



colon AMth kinking exists convirative methods are ineffective, fliev recoin 
mend resection of the rodiindant colon comhincd with left liimlnr svinpatliec 
tomj Thev have not \et proved whether tliK eoinhmation offers more than 
icsection iloiu 

If sjmpitheetoinj is to be uiidirtaken S{Ui{.eons are not in agreement as to 
the best type of denervation Tins M Inouglit out in Afidon 8*“’ extensive review 
of the liteiitiirc, m which tlu usiilts of a half dozen different operations arc 
lecordcd TJicse include rcsvcii n of one or both lumbar chains with or with 
out the added removal of the spHiichnic nerves ns well ns several vanelies 
of prcsacral nciirottom} and resection of the inferior mesentorii. plexus The 
most inteicsting and eonviiuing disciiviion of s>mpathttiL denervation was 
given m a pipii h} PcnicK Ik summarized the results in eleven patients 
from the department of Mirgvij it Tuline treated bj left lumbar svmpathec 
toinv, in seven of whom highlv sitisfaetorv results were obtained Three others 
were grcatlv improved althoiuh o<easioini cathirtics or enemas were still 
rt'qiulwl The remninm" von advanewj civ nas a oomplefe /adu^'e hv>en 
tiallj the same hgims vvere ohininevi from Hb vises he ilstnictcd fiDHi the 
litcritme IhiucK tieiefoic favored a tinil of left lumbar sjmpathectomj in 
children who hn* reaehevl the age of 3 without improwment on a medical 
regime and in whom spmal anesthesia pro luces a copious low el movement 
Should this ful one Ins to decide whether the right lumbar eham or the 
splarichnie trunks are to lie icsoctwl as well In the dis-eusstcm of this paper 
Bargeti vommentid im tie fact (Ini extensive Inhtiml opontions mav cause 
stcnlit} in tiwlcs and tint nnfoi tun itch in this vendition males predominate 
over females m the ratio of 5 I Vlion all these factors ore kept m mind the 
operation is bciiiid to have a limilcd application as the results of resection arc 
iiiiiforml} good and permanent although at the nsl of a distinetlj higher mor 
fnlity rate 

A recent ireneh publication by Luzviv’" eonfnincj the mferesting sug 
gestion tint pyloiaspasm m infants is of neurogenic origin and can be treated 
1)\ repeated splanelnc block with procaine 

Vl'^EROSI X-onr DENKKV VTlON 

Although the pioneer work of Bernard Gaskell Langley and Cannon has 
vlcffiied the function of the aiitoiivimie nervous system as purely a motor media 
nism for the control of homeostasis all its visceral rami nevertheless carry large 
uumbtrs of vnsory fibers TIcse differ stnictunlh from the visceromotor 
fibers because thev are mon Icavilv mveliiiated leave the sjiinal cord in the 
posterior roots and run to their sensorv end oigans wathout an' ganglionic 
ssnapsc Poston ir zoot seetion paravcrtel ral ginghonect my , or interruption 
of the peripheral trunks and plexusrs are all capable of relieving pain in other 
wise intrietable visceral Iweiw 

AiigiKn Pectons —Now that interest in Beck’s attempts to inereasu coronary 
circulation 1 ' miiselc grafts has vvxned on account of its cxctssivch high rate 
f mortality (37 3 pvr cent according to Fed*") and since total tlnroidectomy 
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has also fallen mto disfd\or, tlie neurosui^cal eontro! of cardiac I'ain appears 
to be the mast cffectne method of treating the rare sufferer from an^nna pectoris 
who cannot be controlled on a medical regime and cannot be freed from the 
nersous and physical exlnustion caused bj continued pam and loss of sleep 
In their large senes of cases White and ‘smitliwiek^'’ showed that ipsilatoral 
prcLordial and arm pam are eonslantlj relieacd after excision of the upper three 
thoracic sympathetic ganglii or effective interiuption of their cardiac rami by 
chemical block with alcohol Statistics from other neurosurgical clinics in 
this country also show that laminectomy and section of the upper four thoracic 
posterior roots will give etiuallj eJfective results A complete analysis of these 
eases wiW soon be published by \\bv\e and Bland In btve? snrgvcil vnleirvip 
tion of the smsory fibers to the heart is fai^dily efiictivo although it caiiies a 
greater mortality iisk {10 per cent) than the injection with alcohol On ac 
count of the technical difficulty m obtaining perfect accuracy of injection the 
latter gives results comparable with ojieratioii m only two thirds of the cases 
As It may also produce a temporary hut disagreeable intercostal neuralgia it 
should be revived for those patients who present too serious an operative risk 
Less extensive cardiac denervations such as removal of only the stellate 
ganglion result in a considerable proportion of tailurcs because they leave intact 
accessory pain fibers m the thoracic cardiac nerves Gallavordm and Froment 
in Bummanaing their senes of thirty eases of limited stellectomy reported 
excellent lasting relief of pam in one third moderate improvement in a second 
third and failure m the remaining third IVcrtheimer,*” who used the more 
extensive anterior exposure to the stellate ganglion recommended by Gask and 
Ross'” and thereby was able to remove the second and possibly third thoracic 
ganglia as well Ind correspondingly better results — twenty eight cases with 
seventeen good results four failures and four deaths with three others with 
inadequate follow up 

Inother tvpo of cardiac denervation was recently pioposcd by I auteux 
who utilized a direct exposure of the hcirt with pencoronary neurectomy and 
adiiPional ligation oi the coronary vcm In sixteen reported cases there vsas the 
high proportion of three deaths during or rapidly after operation ’ and one 
soon after from progressive caidiae fulurc Although the results m the 
survivors seem to have been satisfacloiy, one is led to wonder whether there 
will not be rapid regeneration of the pencoronary rami and whether the 
mortality rate of an operation comparable lu extent with Becks will not be 
prohibitively high Only if ligition of the coronaiy vein leads to a significant 
increase in luvocardial circulation can this transthoracic operation on the heart 
be superior to the far more innocuous and simpler interruption of its nerves 
in the posterior paravtrtebral spice (Prom experience with vein ligation lu 
other forms of obliterative vasculai disease and from recent as yet unpublished 
medsurements made on experimental animals and man at this hospital by V A 
Siineoiie and IV II Sweet this seems most unlikely ) 

The explanation as to why sympathectomv and posterior rhizotomy have 
relieved angina pectoris probably lies in the de affcrentiation of the heart In 
the past the question has often been raised as to whether the cluneal improve 
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colon witli kinking exists and iOQv>i\atise methods ire ineffective, thej rceorn 
mend resection of the redundant colon combined ivith left lumhir sjnipathec 
tomy Thej have not \ct provcil whether this combination offers inoie than 
resection alone 

If sjnipithectoim is to he undiitihcn sn^oons bil not in agreement as to 
the best type of denervation This is bron^t out m ilidon s”“ extensive review 
of the literature in vvlueh the itsnlts ot a half dozen different operations are 
recoided These inelnde resection of one or lioth lumbar chains with or with 
out the added removal of the splmchnic nerves as well as several varieties 
of prevacral nvurcvtoin) niwl rciieetion ol the inferior niesentriic plexus The 
most interesting and convmeinjr discussion of svmpathetie denervation wis 
given in a papei bj Pcnick** Ht suminirircd the results in eleven patients 
fiom the department ot siirgciv at Tulrne trevtid bv left lumbar sjTiiiatlec 
toinj, in seven of whom hiohlv sitisfaeforj results were obtained Three others 
were grcatlv iinpioved althovvjch occasional cathartics or enemas were still 
required The leniaimng verr idvanecd case was a complite failuie Essen 
tiallj the same ligures were obtomed from 178 cases he ohsfncted from the 
literatuie Pemck thcreloio lavoicd a trial of left lumbar sjinpatheetomv jn 
children who have renehed the age of T witlout inij ixivement on a medical 
regime \nd m whom spmxl anesthesia pioducca a copious bowel movement 
Should this fail one has to decide whctlcr the right lumbar chain or the 
splanchnic trunks an, to be icsecj d as well In the di«.ciission of this paper 
Baigcu commented on the fset tint extensile bilateral operations nia} cause 
stenlitj 111 males and that milortuintcli in this condition males predominate 
over femalts in the ratio of j 1 When all these fsetois are kept in mind the 
opention is bound to I ne n limited application as the results of resection arc 
imifonnlj good and permanent ahhongh at the risk of a distinct!) higher mor 
tnlity rate 

A iccent Iiench pwhlicatiOQ bv Luzuv*** contained the interesting sug 
geslion that pjloiospism m infants is of neurogenic origin and can be treated 
I } repented splincluc block with procaine 

VUSCEROSFNSOnV DFVERVVTION 

\Itho loh the pioncei vvoik of Bernanl Casfccll Langlej and Cannon has 
defined tlie function of tl e antoi omic nervous s)stem as purely a motor mecha 
nism foi the control of homeostasis xU its v isceral rami nevertheless carry large 
numbers of sensorj filers Those diffei structumllj from the viseoromotor 
fibers becaasc tliej are more hexvih mjelinated leave the spinal cord in the 
poifeuor and run to tbeir sensorj end organs without any ganglionic 

svnapse Posterior root section puavertcbrol gangbonettomv or interruption 


a mortality (37 S per wot acmrdmg to iol ■■) 


and since total thjroidectomj 
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Although pain fiom the stomach and intestjnts can umalU be treated 
effectn elj by direct surgical attack on the le<?ion itself expeninental ob^er^ ations 
made in dogs bate sbo^m that afferent impulses from the ‘.toniaeh (Balclram and 
Weayer^^^) and the upper small intestine (nemii and Aleel are transmitted 
oier the greater splanchnic ner\es 

Chronic intractable attacks of renal colic in which there is no pathologic 
explanation for the pain which can lie simulated lo retrograde distention of the 
renal pel\Ts can also he relieved hi legionnl svmpithetic deneiMtion Bauer”® 
reported an impressiic series of eleven patients with intermittent attacks of 
severe renal colic On urologic evsmination iiatliing abnormal was found witli 
the exception of low grade hvdtonei>hii sis and delaved emptying of the opaque 
medium from the jehis or fiom a single calvx All of these individuals 
developed then tv-pnal pain when tested bv the utetcral distention test and 
were relieved bj careful dissections of all the titrvc bundles that run along 
the renal pedicle and upper ureter In a second paper'” a five vear follow up 
examination was reported ns showing lasting good results with no evidence 
of functional impairment in the denervated kidiiejs 

The sjTupatl ctic fibers do not plar an important role in mictuntion or 
conduction of bladder pain Tbeir action is pnmariK concerned with vasomotor 
CMitiol xvhile filling and emptying ns well as seswcil paivv mediated by tbo 
parasympathetic fibeis in the second tliiial and fourth sacral nenes IVorkers 
at the tlayo Clinic have long liecn interested in the possible value of prcsacnl 
neurectomy Jacobson Braaseh and love*** renewed their extensive senes 
of Bixtj two cases and concluded that ‘ the operation has been found wanting 
although tempot'arj or partial relief of vesical pain has often been observed 
They found some eystoscopie evidence of relaxation of tlie muscular tissues m 
the region of the trigone and vesical neck but concluded that other operative 
procedures such as transurethral resection have proved to be of greater effcc 
tiveness in providing the desired relief 

Paul 171 Caiisatpio and Other Po^tlraumotic Slater — The effectiveness of 
sjTnpathectomj and mcrcasins blood flow m the treatment of chronic painful 
states found after certain traumatic lesions of the extremities has been recog 
nized since Leneho first described its value durmc World War I Literature on 
this subject published prior to 1941 has been reviewed by l\hite and Smith 
wick ** h .0 animal experimentation has advanced 1 novvlcdgc as, much as elinicnl 
cxpmcnpe u\ thw fietd ■Lspenewes m ^^oril ^^'lT II have been particulnrlv 
vnluablc in piovuling hrge iiumliers, of casts for studv with consequent better 
evaluation of the specific indications the value and the limitations of svm 
pathetic interruption 

Unfortunately the mechsnism which causes pam in such conditions as 
causalgia postraumatic dvstrophv (Sudeck s atrophv ) amputation neunlgn 
etc are still not known Pam often develops in the presence of vasomotor and 
sudomotor disfunction and relief following svmpithetie denervation ts most 
likeU to otcur vhen these evidences of abnorma! svmpatlietic aetivifv arc 
present There is no valid evidence that senson fibers run m the peripheral as 
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irent could not be explained better on tlie basis that cardiac sjmpathetomy 
also lesults in coronarj dilatnfion This nonld imply that the coionaij vaso 
constrictor fibers run m the sinipathetic and is biscd on past uncertainty con 
eernin!? the patlnnj of i isumotoi mnes to the heait Gresg,’"® who leviewcd 
this subject, concluded that coiistncloi fibeis predoniinate in the xagi and that 
coionarj flow increases with sxmpathetie stimulation, although this effect can 
be accounted for, in pait at least, bj the increased work of the heart with the 
conseciuent incieasc in local production of mctaboliles Since the heart can 
also increase its actnilj and coronarj blood flow bj the diiect action of 
ulrinnline, as well as bi \a«d inhibition, sMiipatheoloni} does not ha\e an\ 
dclcltnous eftect In all the eases that liaic lieeu submitted to this operation 
theie lias been no eMtlenec of subsequent impaiimont of caidiac function 


Pam Ftom the Abflmmml I’tscfia — A new field of surgerj for the relief 
of intractable gasliointe'stinal pani has liecn opened in the last few jcirs, and 
credit for most of the pioneer work is due to Lciicbc and his school m France 
The monograplis of Seieellc"® and Lunu’** give an interesting description 
of the conditions in which the season conduction of the splanchnic and othei 
thoracic sjmpatlictie trunks has luen tested and the great value of temporaiv 
chemical block with procaine in the cipciiincntil studv of Jmmaii pain Of 
particular importance arc the studies of Millet Guj and Guillct"* on the in 
nervation of tlio biliacj tree and pancreas These suigcona in Ljons have 
studied the contractions of the gall bladder bv direct observation in dogs and 
b\ cliolecjstogiaphj in mm It is evident that the splanchnie tninks inhibit 
contractilltj of the liilnrj tree which, together with ulaiation of tlie sphincter 
of Oddi, IS ineioasocl bj vaeal stimnlation TJiise findings have been corroh 
orated in this eountrj bj Johnson and Bojdcii"* in experiments on cats A 
series of twentj three jiatients with biharv stasis treated by injection or resec 
tion of the right splanchnie nerve showed definite improvement in gall bladder 
cmptjing and relief of pain Similar relief of otherwise intractable pain due 
to distention of the liver capsule by carcinoma and postoperative constriction 
of the biharv ducts have liccn rcpoiled bj White and Smithwnck ” 

Chronic pancicititis with fibiosis and calculi blocking the ducts is anothei 
cause for severe bouts ot epigastric pain Although tins condition is amenable 
to cure bj paiicicatectonn, the extent of the disease or pour condition of the 
naticiit maj make Mich a ladie.il procedure cxtremclj dmgerous, if not mi 
nossible Jrallcttiuy and associates*” have nested ten such casc^ ivith 
snlancliniceetoniv, with nine successful results and a single recurrence after fise 
^ lbs Vt the Missdclin'‘Ctls General Hospital four further eases of pan 
reatwl.th-«« kaTO l.acn trailed m ..m.U. f .abion «.th aqaally a,nk,„, „ 

1* nnp of these pstantshad residual iwin on the side which was not operated 
om 5cat after a denervation Wo have felt tt n-no to 

upon ne „„tensivc thoracolumbar n. sections of the gmarlia and splanchnic 
emploj moic through the infradiaphragmalic operation used hj Jlallot 

trunks than 1^ that nenc regeneration is the prohsble explanation for his single 

failure 
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pithetic discharge from the h\iK)thaHmus failure maj result from ineoiu 
plete smpathectom^ or m cases m the loner o'ctremit%, uhen the le\el of 
dener\ation has not been brought up to the le\cl at which the ner\c is injured 
This means that in cases of mjurv to the upper portion of the seiatie nerve the 
sMnpathectom\ maj ha\e to he cirntd upward as hish as the ele%cnth thoracic 
ganglion (Ulmer and iIa^ field*”) The reason for this nns depend on Doupe 
Cullen and Chance s*** thoora that cansalgic pam is due to a short-circuiting 
at the point of ncive injurj of the sampathetic motor discharge across to the 
somatic sinson fibers 

So called rcflcs or postraumatic djstropln of an cstrcmitj which leads to 
spottj atrophj of bone as described m 1900 In Sudeck usuallj follows com 
paratneb ™dd injur\ of the tissues without anj definite lesion to a nene 
ith Ihi. onset of spreading neuralgia and immobilization of the evtremits, vaso 
dilatation is gencrallj present at first allhoiigli m the late stage the cvtremlt^ 
IS often cold and discolored Miller and de Tal ats**' and also E\ans‘ “ pub 
lished carefully conducted studies of their cases In the first senes treated bj 
ss-mpatl»ctoma all patients did e\trcmcl> well with the exception of a single 
recurrence at the end of one jear Scaen treated b> repeated chemical blocks 
did nearlj ns well Of three others treated b\ iienartenal sjmpathectomv one 
had an excellent and two inetliocrc results U is of interest that onlj m this 
condition have a number of Amenean wntei-s nporfed fniorable results from 
arterial stripping 

E^ans published the results on fift\ seven patients floated at the I nhev 
Clinic during the last five jears Of twintv nine submitted to svmpathectomj 
twentv two obtained satisfactorv to complete relief of pam Eleven others 
obtained adequate relief following oin or more svmpatlietie nerve blocks with 
procaine sometimes reinforced b> local injection of trigger areas 

Neuralgia in peripheral amputation stumps related to excessivi. coldness 
md moisture can often be relieved In svanpathctic snrgcrv (Whitt**®) but few 
successful cases have been reported afftr amputations above the wrist or ankle 
^lajor amputation stump nturilgia of this 'wrt usuilh ruiuircs a cordotomv 
for relief but if there is a sn| cnnijiosetl element of phantom pain tliK miv not 
Ik; cfftctivc Woodhall”" who performed n svmpathectomj for a comhiiied 
pluntoin hand with buniiiig sensation in the lower foreann stump w is able to 
sieurc complete rcliif of the latter without anv alteiation in the plnulrmi 

In concluding this review of the painful \ osttrauniatic sjmdromos it is well 
to stnss the importance of earlv efTictivc treatment Wateliful waiting in the 
hope that sevirt jam will disappear si ontaneouslv js not ndvmlilc for more 
than a vorj limited period The surgeon should consider active intervention 
as soon as he is oonvanced that conservative orthopedic phvsiother ipciitic and 
psvehiatric measures are unavailing*” He should 1 ear m mind that rtpeated 
risoetion of neuromas ncurohses nemotomv and posterior root stttion have 
ill faihd consistcnth kach useless surgical mlcrvenlion will make ultimate 
cure more difRcnlt Iv adding further psvebic trauma and further ndiietion in 
the patient s morale As de Takats * h»s wTitUii in cases of tlu litc severe 
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distinguished from the visceral, nerve trunks, and the fact that Berry and 
associates ® reported relief follounng intiasenoiis injection of tctraethjlam 
moimini salts indicates that the site of inlemiption is on the side of the sjin 
pathetic motor outflow Sensorj avones, which run in continuity to the postcnoi 
isiot ganglion colls wuthout a aynapse in the paravertchral gangin, are not 
inteinipted hj this drug Therefore, as Mandl”* aptlj stated, “although we 
arc successfiillj ticatiiig ‘reflex djstropJis,’ we arc unable to explain the 
mechanism of the thoiapeutic effect ’’ 

In the preoperatne evaluation of all these conditions the preliminarj test 
h\ paravertebral injection with procaine is a most valuable method Not onlv 
does temporal V intemiption of pam give a favorable prognosis for pennanent 
relief bv svmpathectomv , but the action of chemical block is often prolonged 
During this period active phvsiotherapj and mobdization of painful joints mav 
bo begun Alaborncr,”" as well as man> others advocated a trial of repeated 
injection of piocaine, and mam patients have Ihercbj regained use of the pain 
fill extremities without the need of surgical denervation 

In tvTiical maior cansalgia ns dcseribeil bv 'Weir Jlitcbell during the Civil 
War, tho relief of pain rarch lasts more than a brief period following diag 
iiostic piocamo block, but is ncarlj alwa>s peimanent following sympatheetomv 
The impressno senes of cases winch has been repoited to dite following this 
method is shown in Table I 
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[ SATIS 

i.(» OF I lACtORT 
CASES I BF.Sl.tT 


J COMMUST 

1 tiKompteie Bjmpathectoioy Isilel to le 
liAFF pnin uatu ilonArretion W8« rom 

rleled bf gecoadary operation 1 failure 

follovin^ periarterial aytapalhectoiny 
1 pMvent tTsMed by paravertebral injection 
of aleohn! 


In 2 failures following lumber panglioie 
tomr the level of eympathetic iJenPtratiQQ 
dll not rc-ifh the point of nerve injurj 
Vfanv pstienta Iiafe.1 failures hij only 

«1 t degree of resj 1 j j ain 


Sutcesslul results m cainalgii depend on selection of tvpieal cases of Nfeir 
Mitchell s syndrome These generally follow a penetrating wound which lias 
caused only poTtml miwry of a peripheral nerve They arc eharactenzed Lj 
l rninw nain and hjTer«thesu of the hand or foot with vasomotor, sudomotor, 
™a t onhic changes All these patients have profound aggravation of the 
ana tr 1 excitement or emotion, and impiovemcnt when in a quiet 

svmptoms medication which reduces the activatv of the ^ m 

envirpnw^w, asieeii, o 
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pathetic discharge from the }ij pothalimus Failure maj result from incom 
plete s} mpatliectoms or ui eases in the lower cstremit' when the level of 
deneriation has not been brought up to the level at which the nene is injured 
This means that in cases of injurv to the upper portion of the scntie nerve the 
svmpatheetomj maj have to he earned upward as high as the eleventh thoracic 
ganglion (Ulmer and Jlnj-field"*) The reason for this maj depend on Doupe 
Cullen and Chance theorj that eausalgii. pain is due to a short-circuitmg 
at the point of nene injurj of the svmpathetic motor discharge across to the 
somatic senson fibers 

So called reflex or postranmatit djstrophj of an cxtremitj which leads to 
spottv atrophv of bone as described in 1900 bv Sudeck usuallj follow s com 
paratnelj mild injun of the tissues without any definite lesion to a nerve 
ith the onset of spreading neuralgia and immobilization of the evtremit> v aso 
dilatation 13 generally present at first although in the late stage the evtremitj 
IS often cold and discolored Miller and de Takats’*' and also Evans'” pub 
lished carefullj conducted studies of their eases la the first senes treated bv 
svmpatheetomj all patients did evtremelj well with the exception of a single 
recurrence at the end of one jear Seven treated b> repeated chemical blocks 
did nearh as well Of three others treated b\ iHrnrleml sj-mpathectomy, one 
had an. excellant and two mediocre results It ls of interest that oulj in. this 
condition have a number of Amcneaii writers reported faroriMe results from 
arterial stripping 

Evans published the results on fift) seven patients treated at the Lahe> 
Clinic during the last five jears Of twciitv nine submitted to svmpatheetomj 
twenu two obtained satisfaciorv to complete relief of pain Eleven others 
obtained adequate relief following one or more svmpathetic nerve bloel^ with 
procaine sometimes reinforced bj local injection of trigger areas 

Neuralgia m peripheral amputation stumps related to excessive coldness 
and moisture can often be relievetl bv sv-mpathetic surgerv (^\lllte”‘') but few 
sucvcssfnl ca«.es have been reported after imputations above the wiist or ankle 
Alajor amputation stump neuralgia of this sort usuillv nquires a cordotomv 
for i-chef but if there vs a superimposed element of phantom pain this mav not 
le effective A^oodhall”• who performed a svmpatheetomj for a combined 
I hdiitom hand with burning scnsatioii in the lower forearm stump was able to 
secure complete relief of the latter without am alteration in the phantom 

In eoiicliidmg this review of the painful posttnumatic svndromes it is vvell 
to slnss the importance of carlv effective treatment AVitchful waiting m the 
hofe that SI \ ere pain will disappear spontaneouslv is not advisable for more 
thin a verv limited period Tie su^reon should consider active intervention 
as soon as he is convinced that conservative orthopedic phvsiotherapcutie and 
psvchiatrK measures are unavailing*” He should bear m mind that repeated 
rcsiction of neuromas neurol'ses neurotomv and posterior root section have 
ill fuKd lonsistenth 1-acb useless aurgicvl mterveiUion will make ultimate 
cure inon difficult bv idding further psvchic triuma and further reduction in 
the patient s morale As de Takats ’* has written in eases of the I ite severe 
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form, the spreading ncuialgia may involae the shoulder, the thoracic ^'all and 
the opposite limb The patient has a sercie p^ chonciii osis, either because of 
his original make up or because of continued unielievcd pain ” Add to this a 
compensation comple-s or nanotie addiction and the pioblein maj become in 
soluble In these situations, section of the spmoUialamic tract lias often failed 
The most hopeful method of rehabilitating such individuils is by bilateral 
fiontal leucotomy 
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Elliott Cabb Cutler 
18S8 1947 

IN T!TE premature death on Aog 16 1947 of Elliott Carr Cutler at 59 years 
1 of age — recipient of the Bigelo'^ Medal of the Boston Surgical Societj in 
1947— medicine and surgei-j throughont the world hare lost a vmle figure and 
beloied teachei his communitj liaslost a loial generous friend and his countrj 
a soldier who gaie his life for her as surely as if a bullet had snuffed it out 
during his lon^ 'ears of battlefront semce Taken ill while still on active dutv 
his true disability unrecognized despite his own sure knovrledge that he was T 
siek man his devotion to his work made him as expendable as anj soldier of the 
line 

Not until his job was complete and he had returned home was the true 
nature of his nialadj recognized \erj few men could or would have ficed 
the next two vears with the courage cheerfulness optimism and refusal to quit 
vrhich he showed A great soldier is gone 

Elliott Cutler was born m Bangor Maine Julj 30 1888 of sturdj colonial 
lieiitagc stemming from our earliest historv As a joung man he gave prompt 
indication of the driving enei^> loftv ambition and love of a good fight so 
eharacteristie of Ins whole life Both public and private schools m Brookline 
"'lasa set his feet in the educational pathway He entered Harvard in 190o 
where lus scholastic record wns one of distinction and where he found time as 
Well to captain a nctorious Ilanirtl crew He gnduited from Harvanl 
Ale lical Sel ool an i /<i tdr m 1913 doing special work in pathologv dunng his 
fourth vear under Dr 1 B Slallorj at the Boston Citv Hospital 

The following summei was spent at postgradunte work m Heidelberg under 
Professor Krehl He returned to become the ard nt pupil of Dr Ilarvev 
Cushing at the Peter Bent Bngham Ilospitxl as a surt,icTl house officer In 
1015 and 1916 he was lesidint suigcon at the Missachusetts General Hospital 
Tnd followed this with one veir s work under Dr bimon hlcxner at the Pockc 
feller Institute Ills first w ii c\| encnce eiinc inimednlelj after n period of 
willing and distingiiisl cd servut foi which he seemed especially adapted 
and which gave him his first award of the Dislinj^uishcd Service Medal and a 
1 oi'sonal citation from General Persl mg 

He returned to the Bngham Hospital ns chief risidcnt surgeon m 1919 
serving for two vears in this post Ills climb up the aca Icmic ladder from that 
tune was rapid and sure lie became professor of sur^erj at Arestem iteserve 
Cniversitv School of Medieint in Cleveland m 19‘’4 and director of the surgical 
s rvicL at the Lai esidc Hospital On the retirement of his teacher Dr Cushing 
he came lack to Boston as Moselev Professor of Sirgerv at Harvard and as 
663 
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made him imaluable His ineNhanstiWe energj became proverbial among his 
fellow officers He organized he planned he criticized, he prai-ved He was 
here he was there and he iimnabl'i subordinated his pereoml comfort and the 
prcro^'vuves of his position to the tasl at hand To him more than to any other 
man is due the credit for the fine meihesl enre given the wounded in the 
European Theatre ’ 

As a surgeon lie was not spectacular Hjs technique wss a direct heritage 
from Ilalsted, through Cushing His pupils have all often heard his admonition 
— These tissues are mostlv water we must never forget this' —a typical 
eiaggeration for the sake of emjilnsis Careful hemostasis gentleness and a 
sacrifice of speed to obtain other nion, ntal things as eNposiirt and avoidance 
of trauma made his opeiations frequenth lessons in anatomv for his assistants 
He believed wliulehcarfedlv in the importance of preoperattve and postoperative 
care more often than not doing the dressings himself and alvvajs seeing his 
patients daih IIis best known work is rimemtiered as his insistence on the 
embolic theorj of postoperative pulmonarv complicitions as opposed to the 
widely accepted belief that inhahtion plajed the major role his pioneer work 
m cardiac surgerj and liis work in the relief of congestive heirt failure through 
the medium of total tlijToidectomv He will be remembered as the surgeon who 
performed the first pencardiectom> m this conntrj and who suceessfullj earned 
out the first direct opeiative attack on the stenosed poslrheumatic mitral valve 
It was his pioneer work m tins field winch hid the foundation for the present 
daj spectacular enlaigoment of this field which vve all know so well m the work 
of Beck Elkin Gross Blalock and others 

As a teacher he maintained that the fundamentals of good surgery should 
be presented to the students bv senior teachers and acted on this preachment 
His own long training m pathology and laboratory stiidv was all that wns needed 
to emphasize his in‘»istence on such preparation among his pupils A large 
number of Ins published wntiiigs dealt with the e<luc*itiQU of the surgeon a sub 
jeet upon which he was alwavs readv to speak in fact, tins was the subject of 
his Bigelow tiedal Address his last publidicd work In spite of many problems 
of personal interest which his restless even somewhat feverish mind urged 
him to pursue personalh he was slwavs readv with helpful pertinent sugges 
tions m connection with the work of his vounger colleagues The weeklv 
Surgical Teas over which he presided m his beloved surgical laboratorv 
w here ov er a cup of tea and a I iscuit all the y ounger staff listened to one of then 
fellows present his work for general discussi »n were stimulating beyond measure 
for ihc'se young men It was here moit. than anywhere that his breadth of 
inteiest and widi familiaritv with almost everv phase of modern surgerv shovved 
itself to its best advantage V nearly eoiitmuous stream of distinguished 
vusitors — his personal fnends — were regularly taken to these evercises and 
brought into the friendlv infovmil discussions The 1 aboratorv to Dr Cutler 
was the provuig ground for any new ordifiiciilt clinical problem 

He vvas i prolific writer (his publications iiumbcnd well over J60) and an 
exeeptionalh able administrator The duties incident to conducting a busy 
» epartment of surgerv so often the greatest huidrmce to scientific productinty 
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Surgeon III Cliitf nt tie Petir Bent Brigham Ilospitn] Ills gixat and oft 
expressed ambition was to teach Ilananl medical students and knowing how 
much lie admired and c\en snbconscionsh copied main of Dr Cushing s cl arac 
teristics It is iindLrstnmlabfc tliat this post seemed to him the crowning touch 
of his Bcidemie career 

He was one of flic first In recowm^c the inesitabilitj of our pirtKipition in 
World War IT In addition to his hospitil and medic il school work m the 
dais preceding uniKi-s.!! r* cognition and the actual stcji of wnr dechiation he 
worked li ng 1 ours in the orginuntion of cnihnn safe ti here at home lie was 
largely ifsponsihlc foi imbuing mans of hts pupils ind coIIi igues with tin iicid 
to organize fhrmsciscs carlj into a ness bxso hospital icsdv for Ihtir countrj h 



ijll It Is unden.tandable that he could not lease thun to fa < sii h 
alone In Jul\ l‘J42 with the approsal of the Uniscreits and tl e llosmUl in. 
became actiso agmn m the Arms of the United 'States as s colonel jii il e McJ,eil 
Poms He Iccsnio Chief Surgical Consulfxnt in the I uropnn Theatre of 
Ooerations from August 1942 to Fehniars 1945 and Chief of the Profess, onsl 
9crsice Disision from hcbniar> 194» to August 194) with fh. rink of 

Paul B Ha.ler SonKon f h.ef ot li.e ) .,r„, r 


1 Theatre 
isdom and his w ide exf cricnei 
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S>mf>osmm on Cancer of the Esoj>hngi«s ond Qfjstric Cardia 

I^TRODUCTIO^ TO SIMPOSIUM ON CANCER OF TUB 
ESOPHAGCia AND GASTRIC C \RDIA 

Geoswe T Pack M D New ^ ork N 1 

T ub recent upsurge of interest and impio\cmcnt m surgical tuatment of 
cancers of the esophagus and gastric cardia has occurred chiefls since the 
jear 1940 The census figures wcring deaths from cancer of the esophagogas 
trointestiiial tract m the United States for 1940 list 2 805 esophageal cancers 
(3 9 per cent) and 26 133 gastric cancers (35 9 per cent) In our personal 
experience at the Memonal Hospital 17 | er cent of pstients with carcinomas of 
the stomach have the tumor oivginaliwg m or invohiug the cardiac segment 
Seventeen per cent of 26133 gastric enneers would be 4 443 occurring in the 
region of the eardia and accounting for 6 per tent oi ah deaths from cancer 
of the esophagogastrointestmal tract In short approximately 10 per cent 
of all malignant tumors of the csophsjrogastrointcstinal tract that is those 
of the esophagus and cardia are now suitable for the increasingly popular 
operation of transthoracic esophagogastrectomv and intrathoracie esophago 
gastne or esophagojegunal anastomo is 

The classical esophagectomy of Torcl with anterior thoracic csophagostomv 
was done m 1913 and a similar operation bj Zaaiger with axillarj esophagos 
tom} was successfully accomplished in the same jear \on Alikuhcz (1904) 
and Saucrbruch (1906) and others bsd suggested and attempted with failure 
the transthoracic resection of the gastne canlia until Brun m 1916 reported 
for the first tune an operative survival following a transpleural gastric car 
diectom} It seems incredible that with proof existent of the feisilnlit} of 
surgicil removal of cancers of the esophagus and gastne cardia a quarter of 
a centur} must clipsc before tbese operations Iwcame improved and standanlized 
so vs to he routmelj cmplojed The rare operation of a decade a^-o has now 
become a commonplace procednn? pncueed not only in the major surgical 
centers \ nt in the smaller genenl hospitals as well This grevt hast of people 
comprising 10 per cent of all patients who have cancer of the gastrointestinal 
tract n ow for the first time eigoj a rexsonxhlc prospect of cure It is another 
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never bothered him Budgefarj limitations meant nothing to him If the need 
arose, one or another of his liost of friends seemed a!vva\s readj to listen to ]iis 
persnasne tongue and supply the nccessarv funds 

It IS not possible here to enumerate all tlic lionors which were his He 
belonged to loits medical societies in many of nhicli he held important offices 
Even as the end came he Imsih planning, as President of the Anurican 
Surgical Association, for its meeting m 1948 Sesen inedicsl jourmls listed 
his name on their editorial hoards Honorary uniiersit^ degiecs nci-e ins and 
among his ttii military decorotions are three from the governments of England 
Pjaiice, and Norw i> Pew fainilas can boast the proud storv of patriotic service 
of the Cutlers during the Iasi war Twtiitv momlwrsi of liis fainih served m 
the armed forces among them one commodoie and two gtneials Topping this 
remarlviible record stands General Cutler’s own, for his was a service of help and 
rolnbilitation to the woundcvl He alone m our nnlitarj Imtorv stands out as 
tJie onlv mtdicil officer to have iiceived two Distinguished Service ^ledal awards 
But those who Itnew him licst will not so miuh rtineinber linn as a great 
surgeon, a stimnhtmg tcachci, a jicrson of mativ talents and unbounded energ> 
a charming host and wonderful companion but as a man vvlio faced with supreme 
courage, m a manner few maj duplicate, those daikcst hours of his last two 
years — a man to whom the laj mg down of inns vvns nnhnown 

His career and achievements furnish inspiration for all and afford an 
example nnj voung imn might hope to emulate — never was it more inspiring 
than dunng the hst long months He found his own revvaid in his coiiseiousness 
of senice, m the approval and re<oguition of his fellows and in seeing his own 
great desire to improve the tnevlieal eiro given to our sons and daughters who 
served in the armed forces Iweomc a rcslitv 

^Francis r Veufori 
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Sym/)osntm on Cancer of the Esophagus and Qastric Cardia 

I^TRODUCTIO^ TO S\ilPOSlUM 0\ CA^ClJl OB THL 
ESOPHAGUS AVD GASTRIC CARDI \ 

George T Pack MD Ne^\ York NY 

T llh recent upsurge of interest and impro\cmcnt in smgical tiiitmcnt of 
cancers of the esophigus and gastric cnrdia has occurred chlc^l^ since the 
jear 1940 The census figures coxcring deaths from cancer of the csophagogas 
trointcstinal tract in the Umtctl Stntcs for 1940 li^t 2 805 esopln^cal cancers 
(3 9 per cent) and 26133 gastric cancers (3 >9 per cent) In our personal 
experience at the YIemorinl Hospital 1? i>er cent of psticnts nith cnrcinomns of 
the stomach hose the tumor originating m or imolving tlie cardiac segment 
Se%entcen per cent of 2C 133 gastric earners would be 4 443 occurring in the 
region of the csrdia and accounting for C per cent of all deaths from cancer 
of tic esopha^ogastromtestmal tiaci In short approxmatelj 10 pei cent 
of nil malignant tumors of the csopln^o^astromtestiiial tract that is those 
of (he esophagus and cardia arc now suitable for the incieasinolj popular 
operation of transthoracic esophagogflstreetoma md intrathoracic csopliago 
gastric Or e«oplngojejuual anastomosis 

The classical osopliageetoms of Torek with anterior thoracic csophagostoms 
was done in 1913 and a similar operation by Zaaigcr with axillarj esophagos 
toroy wos suecessfulh necomplisliel in the same jear Von AIil iilicjs (1904) 
and Sauerbiaieh (1906) and others had su gested and attempted with failure 
the transthoracic resection of the gasinc cardia until Hiain m 191G reported 
/or the first time an operatise suranil following a transpleural gastric car 
dicetomj It seems incredible that with proof existent of the feasibiljt> of 
surgical rcmoial of cancers of tie esophagus ami gastric cardia a quarter of 
a centun must elapse before these o] crations I ceanic improied and standar lized 
so as to be routmeh employed The rare operation of a decade n-’o has now 
become a commonplace proecilure practiced not only in the major surgical 
centers but m (he smaller general hospitals as well This great hast of people 
comprising 10 per cent of all patients who haie cancer of the gastrointestinal 
tract n oir for the first time cnjoi a reasonable prospect of cure It is another 
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epoclnl milc*3tone in the surgical conquest of caiiccr, the credit for it belongs 
not onl> to the large number of surgeons ^\ho liavc perfected the technical details 
of the operation but importantlj to the Jmprosemenls in anesthesia and the 
contributions of ph 3 siologists who ha\e solved so manj of the attendant prob 
Jems dealing with the cardiovascular and ptilmonarv sjstems It docs seem 
appropriate at this time therefore to publish this sjmposium embodying as it 
docs the cfToits results, and opinions front a considcnble number of the surgi 
cal clinics wheit these operations aic done with some frc<|iicncj 

It IS high time that attention is focused on csoplngeil tumors Cmcer of 
the esojihigus ls of more frequent occurrence than all malignant tumors of 
bone and is cicn more common than cancers ot the lip tongue, Jarwix or Xidnej 
Carcinom i of the esophagus resembles the mlraoral group of tnneers more than 
It docs the tnstrointestunl cancers of glandular origin the rescmbljncc is ew 
dent in three wats (1) the epidermoid carcinoma is the common histologic 
ttpo (2) the age and sck distribution are strikin^h similar (d) there « a 
common etiologic relationship to chronic irritants and because of the increns 
ing knowledge of these factors carcinoma of the esophagus maa Icconie one of 
the preicntal Ic cancers 

The medical profession as a whole has had a justifiahlc pessimism concern 
in, the treatment of esophageal cancer for the end results haic leeii diseourug 
ing The csplanntion of this point of aaew maj be found in the following 

1 The obscunta of evmptoms renders the diagnosis nsiiallj late 

2 The csopliagoscopo is used infrequenth Onlj a small minonlj of pa 
tients with ajmptoms referable to the gullet or cardiac end of the stomach are 
subjected to carlj ciulosoopic examination of the esophagus There are rela 
tivclj few plijsicians traincil and equipped for <sophagosenpj certamh not one 
for c'cr> communitj which can support a hospital Pirt of i) e hlnmo for this 
unhappy hituation his been tie attitude of the eailj spetialists who made the 
pioccdurc so ritualistic and its study so spe nhzed as to discouragi general 
surgeons from using pcioral ciidoscopi as one of thcir routine diagnostic meas 


nres For the past fifteen years e\er\ interne assistant resident and Fellow 
of the Memorial Hospital has betonie piofitient in esopha^oseoj j ) ronchoscopy 
and gastroscopy m fact the tcehniqoe is ouh slightly more complicated than 
sigmoidoscopy Tie csophagoscopies and bronci oseoj les are done on nmbiila 
too outpatients under local anesthesia and the manipulation can lo done by a 
single operator unassisted 

°3 The csopba^cal wall is perforated In the cjicinonia not mfiequentli 
at an earh staue m Us deielopinenl although siippurafuc mcdiastinit,, a,„| 
fistulous communication with other ristcra mai not occur hiUjJ miicf, 

The esophagus docs not haic the serosal coat whiU. semes as such at .fneum 
. -r m I crforation in the oi^ns of the lower gastrointestinal sa stem 

i rs6phagcal earemoma is usualU highh malignant a statement ,j,aj 
to mam reeordel opinions Afctastascs often occur early and 
contrars be expected from epidermoid cancers of 

to a ^ of malignanea It extends intnmuralh up and .]o„„ 

their histoi ^ ^ -urnnsin'’ lengths sometimes far bea t nd the palpal le margin, 

the esophagus tor s i 
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of the tumor the operator is vomctjmcb iiofonii{W 3 shoct ed to lorn thit the 
pathologist has diseo'cred cancer cells at the ACrj le\el of traiisseetion Fso 
phageal cancers tend carU to iiu ade contigwous organs a\ ithin the chest During 
the performance of the transthoracic resection with anastomosis the surgeon 
frequentlj discoaers that the epidermoid carcinomas of the esophagus ha\e e\ 
tended grcatlj below the diaphragm to imohe the stomach the juxtacardiac 
limph nodes and even the h\er V review of necrops\ findings following death 
from cancers of the esojliagus will impress one with the wadespread extent of 
the metastascs e\en to distant sites 

0 The tumor is often iiioperdble at the time the diagnosis is established 
due to the degree of local maasion the presence of ngional and distant metas 
tascs and the poor general condition of the patient 

6 The patient with esophageal cancer is not alwnis a fit subject for radical 
treatment surgical or otherwi t He is often eldeih with the senile changes 
concomitant with aging 'NlalimtiUion w anothir important factor inasmuch as 
the esophagus is an essential orgin of tlic g istionitcstin il tract and its functional 
incapaeiti leads to earh inanition Coexistent puhnonars complications sucli 
as emihssema hronchilis trachc ! or bronchial fistula hronchiectasis tend to 
handn.ap surgicil lutcrsontion 

7 The teohmiuo of transthoracic eso) hagocarductomi with mtrathoracic 
anastomosis iiwohcs t.ia\e phismlomc and anitomic problems as well as rcquir 
mg shill jul rnent nsourcetulness special e<i«ipinciit and well trained assist 
aiice The contents of this s\m| osium cicarlv indicate that these conditions arc 
being eonslantli improied and the operation will undouhtodh 1 1 more p,tnerall\ 
emploied in the future 

8 Radiation thcraps of eso)hageal earners has pneii onh palliatise end 
rtsulls as It has Ueti cmplojed in the Imtel Mates Iiitraca\itars radium 
theraiw usin^ heaiih filtered tubes of ladinm niraiued in tandem formation 
lus been successful in disen^a-ing the esophageal lumen with itnprosemont in 
deglutition 1 ut has not comiletiU stciihzed these cancers The radium Undem 
has been inserted as an intubating ap|lieator often under fluoroscopic and 
isopha'^os 01 1 C guulince with or without a supplementars gastrostomi Fven 
when it IS j crfcctlj aj plied anl the dose administered with meticulous exaeti 
tude tic rv suits are 1 encficial but not curatne There are three common 
uasons fni this failure of radium tlicnpa nameJj ( 1 ) impossible adeejuate 
distnl utioii of tlosjgc throu.hoiij the tumor from siieh a source (2) necrosis 
and sloughing of the infectetl tumor locausc of its solution b\ radium thcrapa 
and tl e consequent oocurronce of suppiiratne mcdiastinitis niid ( 3 ) failure of 
a linear loenl sounc of radntion to reach the distant sites of extension of the 
cancer Cold radon seeds usctl mUrsiitialh arc al o pallntite but fail of 
cure for the same jircMoiish mentioneil rca ons to which should lie added the 
extra hnrard of their caustic action 

IT esoihageal canterx has been used sj oradicalh m the 

relief ^'iiffieicnt rc^rcN 
for gastrostoms in mans 
samptoms disapi car and 
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postradntion x nj itudie^ have often shown complete or nearly complete di-i 
appearance of the tumor The direct esopbagoscopic vie'v corroborates the elm 
ical and radioptraplnc evidence of regression of the cancer following x rar ther 
ap> The rtiillioii volt v. raj apparatus has. Iwcn the most satisfactory modality, 
using a target skin distance of 70 cm , a half v alac laj er of 3 8 cm of lead, four 
rectangular ports (two parasternal and two parivertcbial), treatment to one 
port dailj of 300 i and alternating on successive dajs until a total shin dose 
of 3000 r X 4 has been administered The cause of ultimate failure m the«e 
patients has occasionally been not loeal leeurrcnce but distant metastases 
which is the same explanation for mam surgical failures 



ROTATION ROENTlEN TUEHVPV OF EsOPHACE-VL aVNCEB 
Although the present symposium is deroted to tlie coiisidoration of surgical 
treatment of esophageal cancers it would seem appropriate to consider in sum 
mary what recent accomphshments in radiation therapy have paralleled these 
advanctmenLs To this end wc must turn to the Scandinavian school of radiolo 
gtsts and in particular to Dr Jens Nielseo, Chief of the Kaclium Center in 


\ p tprson General Hospital, but it is too earlv to comment on our personal 
this apparatus The following principles, therefore, are direct 
expenen Nielsen Although the idea of rotatory irradiation 

expressions 0 mentioned by Kohl m 1906 and suggested by Pohl 

IS comparatireiy postwar years that it has been do 

,a 3913, it lias n principle of rotation radiation therapy is to 
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rotate the lUtieiit about au avis tl uu h tht tumot nt njrht ansles to the x ri> 
beam or Mce to rotate tbe ntax Utle around the stationarj patient It 

IS Nielsen s contention tint cancers of the esophagns are csi cciallj suitable for 
rotation \ raj Uierap\ because ll c esophatjus is situated in an almost central 
location in the longitudiml i\is of the thorax and these cancers I oth bj direct 
extension and Ijinj hatic dissemiiintion s| read in t! c same axnl dnection 



Fig “ — Cl nlcnl photograpl of ration! la position for tre-itmrnt C\lrl«rn) 


Tl c 1 aticnt i-, phe d on a motor drisen rotating stool which is turno 1 nt i 
uniform rate ll it is one eomplele turn m ten to t! irt\ inmutes (le| ending on 
the I Ian of the tl empist The distance from the x rat tiret to the focusms 
diaphragm is 20 cm and the distance from the focus to the axis of rotation that 
Is tie esoplmecal cancer is an alditional 50 cm or a total of 70 cm tartet 
tumor <l stance The sue of tl e skin portals arc from 4 1 j 6 to 6 bt 10 cm 
'itcnmns 30 to 3> sq cm \ current of G ma anl a potential of 180 kt are 
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postradiation x laj studies have often shown complete or nearh complete du 
appeal Slice of the tumor The diiect esophnjjoseopic view corroborates the elm 
ical and radiognphic exideiice of regression of the cancer following x raj ther 
apj Tlic niillion ^olt x raj apparatus has liecij the most ssfisfactorj modality 
using a tirgpt skm distance of 70 cm a half nlue laj er of 3 8 cm of lead four 
rcctnngular jioits (two innslcmal and two pari\ertebial) treatment to one 
port daih of 100 r and alternating on sueccssitc da\s until a total slctn dose 
of 3000 r X 4 has been administered The cause of ultimate failure in these 
patients has occasionally been not local rtcuricnce but distant metastases 
which IS the same explanation for mam suigicai failures 
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ad’.aucemcnts lo this end we must lum u> me ocaiiuuidvian sclioot ot radiolo 
gists and in particular to Dr Jens Nielsen Chief of the Radium Center m 


Copenhage 
has made 

Thf ^^teaon General Hospital bnt it is too carls to comment on oiir pensonal 
Lrience mill tins apparatus The follomng principles therefore are d„cct 
...ons of tlie nork of ^lel«ell Although the idea of rotatory imdi.tion 
crpress mcniiiiniid by KobI m ISOS and sngersM by p„tl 

“ has been onlj durms the recent postwar ream that it has been de 

,n 191S .pij pimeiple of rotation lodiation therapy „ ,, 

celopcd on a scieuui <c 
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Nielsen found the most smtahle dailj dosage to be a tumor dose of 100 to 
200 r (usuallj 150 r) gnen m two dailj sjttmgs The total dose approaching 
500 r into the substance of the tumor k consummated lu the cours^e of five to 
SIX neeks The bodilj effect of these treatments i-» only a mild degree of radia 
tion sickness characterized by slight nausea anorexia leueopenia fatigue low 
ered blood pressure iiid loss of might 

SUMMARY OF NIELSES S RPSULTS WITH ROTATiON BOESTIFS TlIFJlAll 
In onls eight patients was »t deemed unwise to administer this treatment 
In thiitj four patients the treatment ms solelj for paiUatue purposes inasmuch 
as the tumor dose uas consistentlj less than 3000 r In 140 patients an attempt 
at euratiie x ray tlierapj wss made using the rotation method 96 of these 
patients received more than 4000 r into the substance of these csopliageil cancers 
In four fifths of Nielsen s patients who received the full dose complete or 
nearlj complete immediate freedom from sjmptoms "Os obtained The patients 
coull s\\ illon and there was radiOp,raphic evidence of improvement Death 
was due to metastases and eachexn but the nnjontj of patients were able to 
swallow until the fatal daj The survival curve for months and \ears rcvenled 
that with rotation x raj therapy 25 per cent of the patients as against a former 
10 per cent were alive it the end of one jear and I** per cent as agamst a 
former 4 per cent were alive at the end of two jears 


EPICRIStS 

The tecliiiique of radiation therapj of csopliageil cancers epitomized here 
ind the end results gnen represent the best that con le accomplished m the 
wnrll todaj b> mcthols other than surgical removal Nielsen and other Scan 
duiavian radiologists ire franklj skeptical that esophagectomj can compete 
With radiation tlierapv as a means of affording the greatest relief to the laigest 
number of patients and lor the longest time To quote Nielsen To us there 
is no doubt that tbe difficult ti'dv of trjiiij to treat esopbageal cancer both 
radicallj and sjmptomaticallj "ill to a verv i,rc*it extent continue to he the 
domain of ridiotherapv Ml imnginahle alvaiiccs of thoracic surgerj not 
wilhstaiidmg onlj a small t»crccntage of careuiomss m the esophagus will he 
nmcmhle to surgical treatment and the nuralcr of these in which a complete 
cure will he ol tamed will Ic smaller still The answer to Nielsen s challenge 
mav or mav not be given in thw sjmposium ljut it is mv opinion that a review 
of tl e icvomplishmciits of our ladiolo^c collcigucs toward the common goal 
of the c nlTol or cure of csophngeal enneer should Ic presented m this surgical 
forum 
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commonly used The filtration \anes from i hilf ^nluo la\cr (II \ Ij)ofO‘I2 
min cu (118 cases) to au U N L o£ 0 0 mm cii (5G cases) The stool on 
nhieli the patient sits is so located that the esophagus lies iii the axLs of the 
stool s rotation nhich positioning is secured and nniiitnmed by fluoroscopic 
control The patient is given a mouthful of a thick barium mixture to shallow 
and the cintenng of the x ray Learn is done on this opaque objective which 
of course localizes the esophageal cancer Dunngthc entire exposuie to treat 
ment that is while thi. patient is being rotated the observer who is outside 
the tieatment room watches this shadow on the fluoroscopic screen inter 
posed between the patient and the lead glass window for the therapist It the 
esophageal cancer should fill without the direct beam of radiation the ojcra 
tor can recentor it In moving the diaphragm of the x riv macliinc from one 
side to the other hv means of remote control via a Bowden cable 
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at lh» Mil of rotatory lrra<l atlon treatment ot 

»>0 r (fllly tour a ttlngs In the courae of th rtv Fe* an d 4 >V)*^ 


By this rotation method a circular band of skin around the chest is irra 
dinted and tanned ^lclse^ considered this method as similar to the cmplov 
ment of manv small fields which are iriadiatel in succession each with a 
fraction (from a fifteenth to a twentieth) of the full dose T 1 e result of this 
method of X rnj theiapv w that the skin and normal thoracic organs receive a 
rclntivelv small amount of radiation while conversoh the esophageal cancer 
on enormous dose because of the constant centering of the beam wl ere 
v" 1/1 lie This method takes full advanUgo of the differential sensitunjc, 
1 nnd caneeroiw tissues to raltation therapv and fulfills ns far os pos 
of normal anu successful irradiation nameh t ) spare the normal 
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la the diagnosis of an organic lesion roentgenology is generally less reliable 
than in its Getection Nevertheless, the method is the most accurate available 
for the diagnosis of gastric cancer Because of the morphologic similantj 
of certain stomach lesions, the toetitgenoln^t is occasionally unable to make a 
differentiation Avith full assurance, especiallj upon the initial examination His 
djffieultv concerns some of the ulcerating processes and some of the localized 
and clinically significant cases of gastritis He is unahle to discern the his 
tologic varieties of stomach cancer, and he cannot always tell whether a tumor 
vs benign ot Tfiabgnant 

Since surgery 19 the proper management for most of the cases falling into 
these categories, and since histologic diagnosis can thereby be gained with little 
or no added nsk, the mabibtj of the roentgenologist to differentiate in all m 
Stances does not necessarily constitute a serious deficiencj The rantj of the 
simulants of malignant tumors tends to lessen further the problem of differential 
diagnosis Finallj, the treatment test for selected ulcerating lesions of the 
stomach when critically applied and earefull) earned out, is another instance 
where proper management of the patient niaj provide a diagnosis In essence, 
the crux of the problem of differential diagnosis is the abilitj to tell with as 
surance whether a process is surgical or medical 

Statistical and comparative studies which have failed to integrate these 
principles cannot provide a reUablo evaluation of roentgenologj in cancer of 
the stomach Their value is further lessened when there has been indiscriminate 
grouping of novice and competent work, a neglect to judge the technical methods 
employed, and a massing of old and new material 

llTiile the roentgenologist's statement concerning resectability may be cor 
tect more often than otherwise, suflicicnt discrepancy has been shown to disc redit 
the practice An accurate statement os to tumor type oNtent, location, and 
complications is of more practical value than an x ray appraisal of resectabilitv 
Since the patient’s only eliance for cure is m resection, it is fitting that the 
surgeon determine resectability in the operating room 

PlnoToseopy has been used as a sciecning procedure for sy mptomless per 
in an effort to find nscctable cancer of tin. stomach * Sufficient material 
has now been accumulated to demonstrate the reliability of this step, but it re 
mams to be proved that such studies are feasible from other standpoints * 


FUNUVMENTVLS IN ROENTGEN DIAGNOSIS OF CANCER OP THE CVEDtVC REGION 

A.natomij — Roentgen anatomy is fundamcntalh different from cadaver and 
surgical anatomv, and this is cspecialh true in the upper part of the stomach 
There is a wide range of developmental variation with whjch the roentgenologist 
must become familiar The effects of respiration, change of body position re 
suits of stomach distention, and alterations due to varying degrees of mtra 
abdominal pressure must be integrated and evaluated in each instance These 
varving, complex, and manifold details, a full knowledge of which is so vital 
to dependable interpretation in diseases of tins am, can be gamed only bv 
experience 
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THE ROENTGEN DIAGNOSIS OP CANCER OF THE CARDIAC 
REGION OF TUB STOMACH 


Robert S Sheruan, M D , Neiv York, N Y 
(iron the Department of Dtagnoittc Tocntgenolo'jy Memorial Bo^pitatj 

CENZEUi PRINCIPLES IN ROENTGEN DIAGNOSIS OF STOMACH CANCER 

R OENTGEN examination in the hands of the competent is the most important 
method for tlic detection and subsequent diagnosis of gastric neoplasm In 
contrast to other means of direct study of the stomaeli, tins procedure is rela 
ti\ely harmless Not only are there no significant contraindications, but the 
number of unsatisfactory examinations is few As far as the patient is eon 
cemed, x ray examination is comparativclj simple and readily available Thor 
ough training, precise technique, modern equipment, and a special interest in 
tlie subject arc as necessaiy for dependable results as these factors are deemed 
to be in gastric surgery 

Present daj roentgenology places emphasis on the fluoroscopic study with 
mucosal and pressure technique on the filming fluoroscope The practice of 
multiple film taking m a routine manner deserves little attention There are 
manj instances where film examination of conventional type might be dispensed 
u itli altogether The term gastrointestinal or 0 I senes might well be ahan 
doned since six twenty*four, and forty eight hour films ere no longer taken 
routinely 

Since gross pathology is the foundation for reliable x ra> diagnosis in 
gastric cancer, a classification b^sed upon morphology is used Three types of 
carcinoma, polypoid infiltrating, and ulcerating, are recognized 'While most 
carcinomas contain more than one of these features, one usuaUy predominates 
permitting classification The fundamental units upon which the roentgenologist 
must rely for diagnosis arc mass, eitlier seen or felt infiltrate and ulcer These 
elements occur m various degrees and in manifold gULses, making their reeog 
nition simple or difficult ns the case may be The same situation holds regarding 
interpretation for only when these findings are present in certain patterns do 
they justify esneer as the correct roentgen du^osis The functional changes 
which Iiave been described in detail m the past play little role in the diagnosis 
of tumors of the stomach 

Most gastric cancers when first seen by the roentgenologist can be diagnosed 
witli assurance on x ray findings alone Symptomatologj’ and information 


does not exhibit a phjsiologie feature as its sole charatterisim Ldii i.e uncovered 
Fmencnce denioustrotes that this ideal is attainable It follows that x ray is ot 
»n,iil imnortance m excluding organic gastric change as a pocsible cause of a 
Anf’a complaints Kirklin’ has expressed these beliefs by emphasizing that 
erriS m detection should no longer be charged to roentgenology but should be 
Sraed won tie oiammer^lnmsoH 

for publication Aur U 1917 
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In the dxagno^xs of an organic lesiou rocntgenologj is generallj less reliable 
than in its detection Nevertheless, the method is the most accurate available 
for the diagnosis of gastric cancer Because of the morphologic similafitj 
of certain stomach lesions, the roentgenologist is occasionally unable to make a 
differentiation vith full assurance, especiallj upon the initial examination IIis 
diBicultj eoneems some of the olcerating processes and some of the localized 
and clinicallj significant eases of gastritis He is unable to discern the his 
tologic vaneties of stomach cancer, and he cannot alwaj-s tell whether a tumor 
IS benign or inalignaut 

Since surgei"} is the proper inanagenient for most of the cases falling into 
they* categories, and smee histologic diagnosis can therebj be gained mth little 
or no added nsk, the inability of tlie roentgenologist to differentiate in all in 
stances docs not nece‘»sarily constitute a seiious deficiencj The rantj of the 
simulants of malignant tumors tends to lessen further the problem of differential 
diagnosis Finallj , the treatment test for selected ulcerating lesions of the 
stomach, when critical^ applied and carefull} carried out, is another instance 
where proper management of the patient maj pronde a diagnosis In essence, 
the crus of the problem of differential diagnosis is the abilitj to tell with as 
surance whether a process is surgical or medical 

Statistical and comparative studies which have failed to integrate these 
principles cannot pronde a reliable evaluation of roentgenoloej in cancer of 
the stomach Their value is further lessened when there has been indiscriminate 
grouping of novice and competent work, a neglect to judge the technical methods 
emplojed, and a massing of old and new material 

^Vhlle the roentgenologist s statement concemuig reseclabilitv maj bo cor 
rect more often than othenvise, sufRcient discrepancy has been shoivn to discredit 
the piaetice An accurate statement as to tumor tjTie, extent, location, and 
complications is of more practical value than an v rav appraisal of rescctabibtj 
Since the patient’s onl' ehanec for cure la in resection it is fitting that the 
surgeon detcrmino resectability m the operating room 

Fluoroscopj has been used as a screening procedure for sjuiptomless per 
''Oils in an effort to find rc&cctable cancer of the stomach * Sufficient material 
has now been acciinuihted to demonstrate the reliability of this step, hut it re 
mams to be proved that such studies arc feasible from other standpoints • 
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Anatortvj — Boentgen nnatomj is fundamentalh different from cadaver and 
sui^cal aiiatamv and tins is especiallv true m the upper pwrt of the stomach 
There is a wide range of developmental variation with which the roentgenologist 
must liccome familiar The effects of respiration change of bodj position, re- 
sults of stomach distention and alterations due to varying degrees of intra 
aMominal pressure must be mtcgraled and evaluated in each instance These 
'atjing, complex, und manifold details a full knowledge of which is so vital 
to dependable interpretation in diseases of this area, con be gamed onh b\ 
cvpcnence 
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The mucosal anatomj of the cardiac region is subject to variations inthin 
iiomnl limits equal in degree to those listed for the grosser aspects of roentgen 
anatomj There seems to be a fairlj constant basic mucosal pattern upon 
which maj be superimposed the changes rtlafed to respiration increase and 
decrease m intra abdominal tension ertrmsic pressure gnstiic distention tjqie 
of media used and functional alterations 

In the locntgon terminologj that we craploj the catdia is considircd to be 
an area about one inch square surrounding the esophageal orifice A line drawn 
horizontallj from its upper maigm when the patient is upright separates the 
fundus above from the bodj below In the erect sagittal position the lesser 
curvature forms tlic medial and the gieater curviturc the lateral border of the 
stomach The greater curvature is continued over the fundus to end at the 
esophagial orifice It is evident that the radiographic curvatures maj not cor 
respond exactlj to the anatomic ones although gcuerallv speaking the associa 
tioii IS sufficientlj close for practical purposes In manj instances there is n 
notclilike recess superiorlj where the alidomina) c&ophagus enters the stomach 
This IS called the cardiac angulans The intri abdominal part of the esophagus 
vanes considcrablj , not only from person (o person, hit with the position of 
the dnphratrm and of the patient as well In the high transverse tjpe of 
stomach there is a tendency for the abdominal part of the esophagus to be 
short or nlisent The uppermost portion of the fundus follows the curve of 
tht left side of the dnjihragni and normallv contains iome air tJio amount being 
subject to extreme variation 

Detchpmenial 1 anations — The cascade stomach is n developmental form 
not nocessarilj significant in itself that may complicate interpretation at times 
A bizarre appearance in the sagittal view caused bj caseading is often easih 
resolved when the study w conlmued into the oblique and the lateral positions 
Cascade stomach maj occur in various degrees from slight posterior pouching 
to an essentially 1 ilocular stomach Once the condition is recognized the dvtoe 
tioii of disease in this form of stomach raa> he earned out with assurance 

A false appearance of cascading may be brought about when intra abdominal 
pressure is higli due to failure to rela-s on the part of the patient ^^c Inve 
found that the best waj to bring about abdommal wall relaxation is to instruct 
the patient to push the stomach out a front A false cascade appearance maj 
also be encountered in certain upper bodv posterior wall lesions partieularh 
ulcerations with fixation Oblique and lateral studies should help to resolve 


such instances 

The vanous degrees of stomach rotation or torsion occasiomllj found might 
1 act as a deterrent to a satisfaclorv exaRimation unless their nature were 
^ cognized at the onset Once the condition is evaluated there should I c no 
” rtwular difiicultj in telling whether there is also a tumor present Tlic same 

T r ,1 .Off Is —There are certain procedural handicaps in the x raj 
of thJ Mvpor part of the stomach The most important of these i, 
examination PP pa,j«„on Spot film studies emr.loj mg 

that the area aclpd«l However unlikely it might 

pressure techniques are incew «e 
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appear that the caidiae portion of the stonnch can be felt one should alwajs 
attempt to do so Bj deep pressure coupled with forced inspiration on the part 
of the patient the e\amiiiing fingers will oceasionallj contact the cardia A 
mass Tna> be nneo^ ered for the first time by 'bis maneuver 

Peristalsis which mai be of considerable aid ui esaluating the finer degrees 
of wall stiffening and mucosal motion in the distal stomach cannot be utlh^ed m 
the uppei third because of the weakness or absence of the n ave 

Among the advantages of a technical nature that the radiologist enjoys m 
the examination, of the upper stomach is the absence of local functional changes 
The different \arictics of spasm hxpcrsctretion altered peristalsis gastric 
dilatation tone clnnges and abnormal emptiing rates which maj plague the 
examiner studjnng the distal part of the stomach do not occur m a significant 
decree m the upper third 

Another advantage m roentgen sUidv of this region is the ujde lumen 
ahich 13 air cont lining This permits a dependable banum and air visualization 
to be earned out 'Me haie not seen the need for the introduction of air into 
tf 6 stomach b\ me ms of a tube and the ase of effen cseent pon ders for the same 
^«rpo^e IS -idvised ngainst Judicious positioning of the patient and increasing 
the air content hi JMpid small swallows are the meins faxored for satisfactory 
double contrast studies 

The close association of the fundie iCr^ion w ith the left side of the diaphragm 
makes the effect of respiration a laluable source of information at fluoroscopj 
Mith forced inspiration the contour of the upper stomach thanges position 
IS altered the mucosa mo\ es and the barium coated w nils show a charactenstic 
unduhting motion Occasionalh eaidiac nnd aortic pulsations max be used 
to shod further light upon xiail mobiliti 

Chnnges in the loxxer esophagus arc so freffUentlv related to cancer of the 
caidiac region that careful esophngeal studx maj provide essential information 
Obstruction iiarroxnng wall Miffcning and irregulantj mucosil derangement 
or destruction ulceration and miss formation are among the types of loxvcr 
esophageal mx ob ement that ma j be due to extension of tumors of gistnc origin 
There an features in tlie fluoroscopic part of the examimtion of the upper 
stomach which desene special mention Before the opique material is sxxal 
lowed earcful attention it. given to the air bubble partieulatl> as it is seen in 
the erect saeittal xiexv Tumors of the cardiac area can often be seen as a mass of 
water densitj protniding into the air sac nsuilly from the lesser curvature side 
The first swallow of the bannm and water mixture is of the eonsistenej 
of thick ] otter As this sTuhs down the esophagus it leaves traces vxhich dem 
onstnte the nuicosi This canalizing liolus ns it trnxerses the lower esophagus 
and the upper part of the stomieh wirranls particular attention Repeated 
deep inspiration is used to help the liolns along to demonstrate diaphragmatic 
pinchcock notion and to bring out the notroil undulnting motion of the^lowcr 
esophagus and the upper stonndi Deep palpation with forced inspiration is 
earned out Both oblique and laicnl positions as well is the sagittal are em 
jlojcd at this stage 

The imtient is then placid lionzontallv and the procedures described are 
rcjicaiod When the erect position is ruasMimecl hnnum should be found coat 
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ing the mucosa giving a double relief pattern Either “spot ’ or conventional 
films mij boused adrantagcouslyat thss point 

Finally, the patient 13 given banum of cream consistency and told to swal 
low seveial mouthfuls rapidlj In tins way tlie lower esophagus is distended 
providing additional test of wall fieTibilitj With the thinner banum a splash 
ing or divided stream appearance maj rareh be uncovered This is due to the 
presence of the tumor in fbc banum pathway With the sfoniach raoderateh 
distended with the thinner mixture the fluoroscopic examination is concluded 
by directing nttention to contour changes 

A careful film technique is of fundamental importance for vjsualizstion of 
the upper third of the stomach The movable gnd is regularly employed with 
exposures of one tenth of a second at thirty inch distance The appropriate cone 
and the smallest focal spot permissible arc utilized Tlie patient is rotated 111 
the recumbent position before the films arc exposetl and all are secured with a 
small amount of barium in the lower esophagpus 

No film routine is followed An attempt is made to get information in 
dicated by the fiiioroscojnc studj from as few films as possible The general 
principle of obtaining two mows one at right angles to the other js sound We 
now tend to rely considerably upon erect sagittal uid lateral views Occasionally 
a small tiimoi readily visible m the erect position has been hidden with the 
patient recumbent We do not recnll having seen (he opposite occur 


GENERAL PIUNCrrLrS IV DIPFERFNTUL DIAONOSP? OF CANCER OP THE 
CARDIAC REGION 


Even though peptic ulcer occurs relatively less often m the upper third of 
the stomach it represents one of tlie common sources of difficulty m differential 
diagnosis For the most part peptic ulcer can he diagnosed with as much as 
suranee as when it is seen in the distal parts of the stomach particularly when 
It IS possible to obtain both full face and profile views The inability to use 
mucosal studies with graded pressure however, means that the finer changes 
occasionally important for differentiation are seen fortuitously if at all It 
appears to us that most peptic ulcers seen in the upper stomach have fallen into 
a surgical category from the onset In any cose the principles of diagnosis 
and management of the ulcerating lesions of the stomach hold with equal force 
irrespective of the cardiac location 

It is occasionally a pioblem to tell whether a malignant tumor is of lower 


esophageal or upper stomach or^m Alere identification of the bulk of the 
cancer above the diaphragm does not assnre that it is esophageal since intra 
thoracic gastne cancer is not uncommon The basis foi accurate differential 
di3"’nosi3 IS a mucosal one although in certain instances it is impossible to tell 
“of ori^m with full assurance In our experience most cancers involving 
fbe lower esophagus are found to be of stomach origin Alost lesions in this 
oup would be available for biopsj diagnosis thiough the esophagoseope and 
Invp the same tjTic of surgical treitmcnt 
ThP various forms and degrees of herniation of stomach through the dia 
nv nrovide a stumbling block to the diagnosis of cancer of the cardiac 
pbragm exclude the possibility of mtrathoraeic gastric cancer in all 
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hernia cases If the condition is Icpt m mind and the technique cmploicd is 
satisfactory the diagnosis is not nccessanl' difficult 

In the okstructnc lesions occurnns at the lower esophageal orifice it is 
important to get enough biriuni into the stomacli to be ihlc to rule out gastric 
cancer To accomplish this the penol of the cvammation maj hasc to he eon 
siderahlj extended If an air bubble is prcscot a careful study of its contour 
maj proyide essential infomialion It is well to lememlcr that cancer and 
cardiospasm may occur together The {,eucral \ra\ principle that both ends of 
an ohstructnc lesion must he seen to detcmime its nature should he home in 
mmd 

The localized forms of gastritis and the simulants of cancer of specific 
etiologj are almost noncMstcnt in the cardia area alone 

Polypi and myomas arc muallj seen in the distal ]>orlions of the stomach 
It should be pointed out that in spite of iheir benign appearance their treat 
ment is surgical xcniosal after which the true nature can be accuratcb de 
temuned bj the pathologist Al errant pancreas a rare condition m itself 
infrequently occurs in the upper part of the stomach An example of hoyr 
complicated diagnoMs maj be at times is seen m an unusual case mentioned by 
Templeton * in which a sarcomatous nodule of Ihc spleen adjacent to the fundus 
gave the appearance of gastric tumor 

\ anccs may protrude into the lumen of the lower esophagus and the ad 
jaeont stomach as polypoid scr|>cn«ine masses resembling cancer The absence 
of wall stiffening or narrowing the prcsersation of organ mobihtj and peristaltic 
contraction the smoothness of outline and the slight ineonstancy of pattern 
are among differential points from the roentgen standpoint 

Other conditions coneomed m the problem of difforcnlial diagnosts are 
peptic esophagitis t, l^t^Ic diicrtieuhim I eni,.n steno es and cklnnsic myolye 
ment from near bj tumor The stellate configuration is of little importaree as 
a simulant of cancer The manifold tapes of extrinsic pressure from aorta 
spleen Uyer colon tail of pancreas left adrenal left kidney as well as certain 
developmental yanations may it tiiics enter into differential diagnosis. The 
distinguishing features of those conditions cannot I e discussed here 

FNALUSTION OF KOFSTCFS flNDIM s IX CMCINOM V OF TIIF CyRDUC REOIOV 

In a group of 20 » resected carcinomas of the stomach at Alpmoml Ilopital 
It yyiis found that 22 per cent yverc located in the eudne region 1 or the pur 
poses of this discussion the cardiac region or upper stomach is considered to be 
the superior one inch of tl t bmly the entire fundus and the nrdn Tiientv 
fisc of the more roicnt eardine ea'Cs were sclectc<\ on tht basis of adequacy of 
X ray coverage presence of a satisfactory description of the resected specimen 
and eompjetcness of the histologic surrey Cases in which operation had been 
done were stmlnal lieeaiiw (he earliest and most significant carcinomas yyould 
be mchuldl All patients were seen in the past fne rears and were examined 
radiographicnlh cither bj (he resi lent fellow or staff member of the x raj dp 
partment In scieral instances rcpcit examinations yiithin a short lime intonal 
were tequlr^ licfore a final diagnosis was adyaiieeil In each case the lesion 
yyas ilacctcd and the eorrect iha{,nosis of cancer of the cardiac region yvas made 
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mg the mucosa giving a double rebcf pattern Either spot or com entional 
films may be used advantageoudy at *!»« point 

Finally the patient « given banum of cream consistency and told to swal 
loTT several mouthfuls rapidJj In this iray the loirer esophagus is disteoded 
presiding additional test of wall flexibilit> With the thinner barium a splash 
ing 01 dnided stream appearance mas rarelj be uncovered This i^ due to the 
presence of the tumor in the banum pathway With the stomich modcratelv 
distended with the thinner mivture the fluoroscopic eximmation is concluded 
bj directing ittention to contour changes 

A careful film technique is of fundamental importance for visualization of 
the upper third of the stomach The movable gnd is regularly emplojed with 
exposures of one tenth of a second at thirty inch distance The appropriate cone 
and the smallest focal spot ivrmjssible are utilized The patient is rotated in 
the lecumbent position before the films are exposed and all are secured with a 
small amount of baruim m the lower esophagus 

No film routine is followed An attempt is nude to get information in 
dicated hj the fluoroscopic study from as few films a« possible The general 
principle of obtaining two news one at right angles to the other is sound We 
now tend to relj coiisideroblj upon erect sagittal and lateral views Occasionally 
a small tumor readily visible in the erect position has been hidden with the 
patient recumbent We do not recall liaving seen the opposite occur 


aE^EBAL rniNCtfLE^ m OlFFERENTlAt, PUCNOsIS OF C WCER OP THE 
CARDIAC REOION 

Even though peptie nicer occurs relatively less often m the upper third of 

~ rential 
ich as 
when 

it is possible to obtain both full face and profile views The inability to use 
mucosal studies with graded pressure however means that the finer changes 
occasionally important for differentiation are seen fortuitously if at all It 
appears to us that most peptic ulcers seen m the upper stomach have fallen into 
a surgical category from the onset Tu any ca^ the principles of diagnosis 
and management of the ulceratmg lesions of the stomach hold with equal force 
irrespective of the cardiac location 

It IS occasionally a problem to tell wl ether a malignant tumor is of lower 
esophageal or upper stomach origin Mere identification of the buUc of the 
cancer "ahove the diaphragm does not assure that it is esophageal since intra 
thoracic gastne cancer is not uncommon The basis for accurate differential 
diagnosis IS a mucosal one although m certain instances it is impossible to tell 
t "of origin with full assurance In our experience most cancers involving 
tlT lower esophagus aie found to be of stomach origin Most lesions m this 
UD would be available for biopsy diagnosis through the esophagoscope and 
u i,nve the same type of surgical treatment 

riMOUs forms and degrees of herniation of stomach through the dm 
nrovide a stuml ling Mock to the diagnosis of cancer of the cardiac 
phragm may P exclude the possibility of mtrathoracie gastne cancer in all 
region une 
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cases where there was niild otet*Tiction Alocosal alteration continuous with 
a similar change in the adjacent part of the stomach and infiltration of the 
wall with mass ioimatioii were oetuallj the hosie findings in these cases which 
indicated cancer extension 

In the group there was no example of generalized contour change In 
twentj one casts there were loc »1 contour 'iterations at the tumor site in the uji 
per portion of the bodj 'iiid adjacent catdia There were eighteen instances 
whore a local contour alteration was encountered at the tumor site m the fundic 
portion adjacent to the cardia I ocal contour eliange of this order seems to be 
a less critical w aj of pointing out the presence of mass infiltrate, or ulcer as 
the case might be 

In this senes no instance of general widening between the diaphragm and 
the gastne fundus was oiieoimtered This is a late sign and probabh one of 
little praclieal importance partieolarlj since then. ma\ be other causes for its 
occurrence \\ e observed no dependable evidence of lateral displacement of tlu. 
stomach at the eardne area This is thought to be a quite unreliable sign be 
cause not onlj is it a hto one hut it is dependent upon unrelated and uneon 
tmllable influences There were no eases showing diaphragmatic changes that 
could Ic related to the presence of the tumor itself The appearance of dia 
phragmatic alterxlion mwst be a late sign 

There wore two inst-incis vrlierc a ciscade tvpe of stomach was present 
It IS thought that there might have been more examples but the absence of a 
lateral view on mnnj of tlie cases prohibited confirmation There woro two 
examples of intrathoracie cancer Although the surgeon made no mention of 
herniation in cither instance the clearness of the x raj demonstration estab 
lishcd the condition as being present In three instances it was passible to sec 
the tumor on a chest film bj studjmg the appearance of the gas bubble It 
might be weW to note this area on pholorocnlgeu survejs of the chest 

There were sixteen eases where the cancer was classified morphologicalh 
hj the department of pathologv Eleven were called poljpoid three ulcerating 
and two mfiltrating In eight ot the sixteen there was close correlation bctwmi 
the X raj and the pathologic cl'is.sificalion m four more there was slight correln 
tion and in four the radiographic opinion as to tvpe was complctelj erroneous 
The snvaUest tumor measurwl 2 > l>\ 1 5 cm while the largest was 18 In 8 
cm Tiie avenge size seemed to lie 7 In 5 bj 2 cm The judgment of the rociit 
gcnologist as to tumor size was about 50 per cent dependable TUi.s deficiencv 
seemed to be rcl itcd to the dirocultv m tvping these tumors It mav be that the 
more frequent use of lateral views would help the roentgenologist in evaluating 
these two aspects hj prov uhng a Ihree dimcns onal concept 

ts for location it w is found that all cancers involved the cardia to some 
extent and most had the cardia as the principal site 111 were located at the 
lesser cumtnro side of the stomach While it is true that cancer mav appear 
in anj area fundie and greater curvature carcinomas of the upper thinl an 
rolativch uncommon 

There were fifteen nscs where the department of pathologv recorded the 
pixsoncc or absence of esophageal involvement There was invasion bj cancer 
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Under the following headings points are presented which are considered 
to he most significant in the detection and diagnosis of cancer of the upper 
stomach as revealed m a film study of the twenty five resected cases While 
the features noted are primarily based upon films their integntion unth flaoros 
copj should provide no difficult) 

Jthicosal AUeraUon — ^Alnoosal alteration was a constant finding in the 
stomach This u ns of the same type as encountered in tlic esophagus when it was 
involved The mucosal changes were due to the basic features of infiltration 
causing fold stiffening thinning and destruction of ulceration with fine ir 
regularities and of mass formntion showing fold erasme and change in course 
of the rugae 

Infiltrate — Theio was evidence of wall infiltration of some degree in each 
case In addition to that mentioned for the miieasa there was alwajs a more 
severe induration extending mto the maseiilaturc and producing wall ngiditv, 
fixation and frequently locil eontoni change 

Voss — There were sixteen of the twentj five eases where a mass was seen 
ns a shadow of water density in the air bubble In four more cases a mass was 
suspected while in the roinamder none could be determined in tie gas bubble 
area ‘While mass in tins form was less often seen than some of the other diagnos 
tic features it was occasiomll) the most definite and provided valuable support 
ing information mass was usuaUy seen in this waj more easily on the erect 
sagittal view but in a few instances the oblique or lateral position provided the 
best visualization No mass was pilpated in this scries 

Ulcer — Generally spcakuig ulecratioii pla)ed a minor role as a diagnostic 
aid In nine eases there was evidence of ulcer but in most it was thought to be 
superficial and of secondary significance In three instances the area of tissue 
loss seemed to be suffieicntlj prominent for it to be eonsidcied as the outstanding 
roentgen feature The ulcerations were shallow elliptievl m configuration and 
were always accompanied by infiltration and usuall) miss formation These 
issociatcd changes cmpl asized the malignant character of the ulceration 

Esopl (iffeal Iniolvemcni — Cancer extension into the lower esophagus was 
diagnosed radiographicall' in nineteen of the twciitj five cases It was suspected 
in an additional two and was absent in the remaining four TJie smallest seg 
ment of involvement was 15 cm and the longest was 6 cm In diagnosing 
esophageal invasion special attention was paid to the abdominal part of the 
esophagus is rev eiled ni the erect position 

Miscellaneous FindtnffS — TJ ere are roentgen findings commonly mentioned 
as bcin'» of diagnostic importance m cancer of tl e cardiac region of the stomach 
which idtimately depend viiwn varving degrees of infiltration mass formation 
1 -ration for their presence Obstmction gross contour changes general 
ns between the fundus and the dome of the diaphragm lateral displace 
Tof the stoma h at tl e cirdia and diaphragmatic alteration are among the 


findings 

In one patient there 
warrant its being noted a; 


; sufficient obstruction in the lower esophagus to 
outstanding t rav finding There were two other 
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and duodenum arc mobilized, drawn uimnrd and to the left, and the imoUed 
portion IS remo\ccl In most of these patients the transthoracic approach was 
used The anastomosis was wsualh dom within the thorax As a result the 
stoiiiaf h IS snnller than nonna) to n device attendant upon the amount of tissue 
ivmosed The stomach axis is often \crtical in Iwth sagittal and lateral planes 
Varjmg portions of the storoaeh arc lound iiithin the chest The duodenal bulb 
Is usualh found on tbe left side of the abdomen and inferior m position to the 
pilonc canal The pjloric cannl is lerticnl m dtriction The vagus inncrsa 
lion of the stomach is interfered with and some of the sjTwpatbetie connections 
Inaj also he lost bj this operation 

There were Imt ten of the twenU five cases of rcsocted cancer of the upper 
part of the slomich whcie there wcu suffieientlj complete postoperative x ra> 
views to make studv woith while In these ten cases the first examination was 
usuallv made in three to six weeks after the resection There were a few pa 
tints wlure tin tollow up periiMl w js continued tloin one to four vears In 
all but one of these cases the transthoracic approach vrns used 

In a Rcneral wa' an estimation was made of the degree of stomach and 
duodenal mobihzuion fiom the roemgenograms U was found that in nine 
instances there was significant gastric and duodenal disphcement In about 
one liTlf of the tTscH the stomacli was xcrtical An estimation was also made of 
the amount ot stomach removed Tin-, vaiud from about one tenth to as much 
as five sixths, the 'ivcrngo being about one fourtli of the stomncli area 

Tunctiomllv these postoperative stomiehs appeared relaliveh quiet with 
little effective I'lnstaUis Barium fell through the slom ich as though hi grnvitv 
and came to ust ahruptlv agnnst tlu elo'wl pvlons There was no signifiemt 
nltorolion note*! in the gastric tone The stomach could not be distended and it 
appoTiid tint Iniium kft tbe Momaih nflcr a certain point m filling Ilmplv 
mg seemed to lu lir,teh through simple opening of the pi Ions unaccompanied 
hj anv ifTcctivi pt.n'laltK w ivt In two c\se<? a mild dil itation of the second 
portion ot the duodenum was seen iiiitullv This disappeircd after several 
months ttc wish to cmplnsizo tint wc pretend no controlled or detailed sur 
vcv of stem ich function in these lasrs it this time 

In all hut one of the ten eiscs the amstomosw w ss made above the diaphragm 
hvel Tlien viu thin ] limits who <bvc](ipod listiilis both ilmu.ilh ami 
iwdiogn]ihipalh Ihcn win llirw m whom blind pmuhns formed One pa 
tient luivin ’ Uhnd iWUvhwvK showwl this unehangvd after four jeors One do 
velopcd a s(« nosis at the tsophagojasirn junction The appearance was specific 
for nncer n. uriune of the infilti iting tvpi In amuher there was evidence of 
reeumneo wnlini the intritliormr iwrlion of the stomach TIils showed mu 
cosal dcstructmn and wall fixation 
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111 eleven and none in fom The roentgenologist's appraisal of the lower esopha 
gill was corTict in thirteen One eas-e thought to shenr involvement was found 
to have tumor protruding into the lumen of the lower esophagus Five of the 
fifteen cases were evaluated eorreetlj at operation and no remark was made 
m four more In six judgment was erroneous Tumor was found histologieallj 
m five mstanees extending to the upper line of resection 


IlOFNTaF^ DUONOSIS Or INFREQUENT CSNCERS OF THE CARDIAC RLCIOS 


Ljnnphosarcoma of the stomach occuis either m the primary form or as a 
manifestation of the generalized disease In either case the appearance is simi 
lar Lvmiphosarcom'i of the stomach cannot he differentiated from careinoim 
with assurance on loentgen findings alone Kvon the presence of a generalized 
Ivniphoblastoma docs not piove conelnsivcly that the stomach lesion is of the 
simo Ltiologj, although m Ijinphosucoma it mav be considered as verj strong 
privumptive evidence The featuies suggesting that a cancer mav be Ivmpho 
sauoma are the jouP<.er nge (one caicinoma of the enrdia at Jlcmorjal Hospital 
M IS m a pstient 31 jetrs of sgt) a better phvMcal state than a carcinoma of 
the smic si/e would seem to permit, n pattern suggesting considerable fold cn 
lai-gement, a hulLj tumor tint cannot Ik; palpnlcil a tumor that feels "soft 
Hid tendenej for the tumor to cioss stomach orifices Fiom a number of pn 
man IvTnpbosarcomas at Mcmornl Hospital there is one that involves pnn 
cjpalh the cardne region of the stomach 

Stomnch origin foi the other l> mphohlastomas is distinctly less common 
than for IjmphosaKoma Tlieie are only a few established cases of isolated 
Hodgkm s disease of the stomach Leucemia cspeenlly tlie lymphatic form 
IS said to Imve involved the stomach rarely There is at least one case of 
nijelogenous leucemia at Mtniorial Hospital whcic tl e stomach cancer was found 
at autopsj to be a carcinoma 

In a singk cast, of resected saicoid of the stomach studied m this department 
several small ulcerations in the distal segment were found 

Mvosarooma is usually seen as a rounded mass with smooth mucosal sur 
face pi-otrudiiig into the stomach lumen from a rclativelj broad base An 
aica of ulceration on the surface oi the presence of a sinus tiact is the feature 
pointing to the muscular ongin of the tumor ^\llen occurring ui a polyp 
form these caiievrs cannot be difierentiated from epitJiehal tumors at tunes 
In this connection it is well to note again that the roentgen criteria for a tumor s 
heni''n character arc relalnelj unTchablc Myosarcoma may be located anj 
wbevt v5i thft stanxich. one of the few seen at Memorial Hospital was in. the 
cardiac region 

There were two patients with cancer mefasfa«es to the stomach wall exam 
lued radiograplucallv In neithei of these was there involvement of the cirdiae 


region 


OV'^TBIC CARDIECTOMy 
* f *1 ^ ff-istnc cardne a»ca with csophagogistric anastomosLs was 
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Oeficienc\ in Ml.imm C whicli sltoilM cotrecteil \>n a ilaily Uosc «£ 200 to 
1000 mft of ascorbic acij parcntoralh Both hjpopruteinemn and tleficiem\ 
m \iiaiTiin C arc important factors m pooi wound hoilnif; and espeeinUj in late 
leaknffL at tlio site of anastamosis Those deficiencies also tend to cause edema of 
the ti'isiies and conseqiienth tend to increase the fluid content of the hin^ The 
iticideiice of poMoperatue puhntmirs romphcitioos can l>c reduced ha aioiding 
the tendency to edema of the Inn? asM>enlid wath h\ poprofcinemia and ascorbic 
acid deficicnc\ 

The licniatociit and the plisim spieific ?n%ila should be delcrmiiKd in 
ordei to obtain a bettor index of the dc?iec of anemia present Red blood cell 
ind hemojoinn determinations aloni mn fine an erroneous impression because 
of hemoconccntration due to dehjdiatioii Transfusions arc gnen if the bemo 
^lobm IS less linn Pft pea cent after dehsdratioia as corteeted Preopcratiso 
infusion of siliiit solutions !•» oct iMonallv indicatcel but due to the infieriucnca 
o! aonntin? in caicitioma of the esophagus sodinm chlondc deficienca maj not 
he prominent as it fri.qnentl\ k iit t ircmonia of the stomach 

The piooiicratnt aaorkup should also include an ctaluation of the catdiu 
Olid renal status In some eases preopcratiae dipitaliration mas be indicnted 
Inj- clinical ot Inlwraton caidcnec saispestm? eoronaia sclerosis reciuiros con 
slant efCoat to a\oi<i anosaa ot all tunes dunnp and folloiMiag operation The 
proaeiition of onj circulitota depression dnrme operation is most essential 
in such cases because diminution in blood flow to the bean and bidneas impairs 
their function pulinonan emphasema is a common fiiulm? m the ago ffroiip 
in tehieh carcinoma of the Ciophasus is mo«t preaalent The importance of 
emphtsema of the bin? in postopmtne morhiditx ind inorlalita has not been 
fullt aiiprti 1 lied vtii eniphxsciinlous luii? has a ?ic ifl\ diminished resislami 
to iiifectiou hence, the greater risk of pulmonan compUeations Slight chatigcs 
lU i)ulmnnir> expansion in the cmplnsematous mdiMdiuil mat lead to respira 
tors insufiiciencs sMth resultant moxia nlnch max in turn bun? about cardne 
lomplications 

The indiictmn of a pncuinolhorax m prcparalitn for esophageal surgen 
was emplosod more nuleh a decade ago than it is at the present tune Vzv 
operatise pneumothorax used to be recommended beranse it s\as thought that 
tliere noitld bo less jlissiologi, disluilMiiuc at the timi the thorax nas opened 
uid tlie Iniig oolhpsctl It must Is Iwnic in mind that the digree of diminution 
in hinrtioii <if a l«ng is nof cijuisaknt t » the perceuta 'o of collapse A 'iO per 
eint collapse of the hm^ dms not umimtt a siunlnr iiinontage reduction in 
function Thciefori m onUi t» obtain a marked reduction m the blood floss 
md function « f one bine: \ tairh lonipletc pneumothorax ssould lie nccessars 
Mortoscr during ui op. ritiim uimii the esophagus the lung does not need to W 
■ oiupletih udlipval If piiliminirs tiiiplnscnia js pnsent, httle collaiwe of 
du hiiig cun Ik obt 111,0,1 In pneumothorax \n ntlrnipt to collapse the lung 
1 uapcnilis.h mils i.Mip tli nf«re in inon plissiologi, disturbance in pul 
niouars fuiirtun tlian ss.mid oidiinrils oitur during op. ration prosi.lod tb. 
Mirgcm has th. cooperitmii ol m ixixn.iictd anesthetist With tsiciU asl\an<s-s 
ill ancstlusi h,g\ preoj>,r->tMp pnciini >lbonx do,-, i,»t 4.^01 adsi-obh f„r 
‘•s pins, al Min., r\ 
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D uring the past few jeni"!* radjcal icsecbou of the esophagus foi eircmoina 
his been attended by a considerable decrease in morbidity and mortalitj 
"More satisfactorj surgical proeedurcs which permit re establishment of the 
continuity of the alimentary tract liaie liecn developed These advmccs have 
been due to better preoperatne preparation of the patient improvements in 
anesthesiology, chemotherapy, a better understanding of the physiologic altera 
tions during and following operation improved surgical technique and better 
postoperative care 

Preoperfltiic Prepirro/ion of the Patient — Carcinoma of the esophagus is 
associated with varying degrees of obbtruelioa The stagnation of fool aiil 
secretions above the tumor may cause an esophagitis Ulceration of the tar 
cinomamsy leid to secondary infection Therefore the prcopcrativo preparation 
of the pitient for esophageal resection includes cleansing of the esophagus above 
tlie tumor AU retained material and secretion should be aspirated and daily 
lavage of the esophagus instituted Care should be taken that no aspiration into 
tlie lungs occurs duo to an overfiow from the obstructed esophagus. Preopera 
live lava„c is not necessary lu those patients with no esophageal retention The 
importance of good mouth hygiene at the lime of esophageal surgery has been 
appreciated for many years Infection of the gums increases the hazard of 
pulmonary complications and is usually associated with an unfavorable bacterial 
flora m the esophagus Tlie extent of dental worl to he done prior to operation 
13 a matter of judgment 

Almost all patients undei^:oing surgery foi vatemoma of the esophagus have 
,lost weight and may have nutritional deflcicncies These disturbances may bo 
due to inadequate food intake or be caused by secondaiy chemical cliangcs nsso 
ciated with the presence of the malignant tumor It is prefczable to correct these 
deficiencies if possible tlirough feeding by mouth together with supplementary 
parenteral injections rather than to peiform a preliniui irj jejunoslomy TI e 
latter operative procedure is reserved for those cases in which the obstruction 
13 so marked that adequate intake bv mouth is impossible Prelimmirv 
gastrostomy is to be av oided in any ense in which the stomach requires mobiliza 
tion at the time of the esophageal resection llyiwproteinemia is a common 
findin" in esophageal cancer The protem depletion may be more marked 

In inlerj reting 
>a of the patient 


other nutritional deficiencus mav re joire a week or two of preoperativc j repira 
I fluid diet or if feasible a soft diet high in proteins carbohy drates and 
^ ffiven lu some casts preoperntive blood or plx-sma transfusions and 
vitamins^is Jlany patients with enrcinoma of the esopi agus 1 avc a 

■ for pubi cation. Aue J* J*« 
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ilefiaen(.\ m \itauuti C which should be correctetl bj n diilj dose of JOO to 
1000 mg of ascorbic acid rarcntomlh Both hjpoproleincmia and dcficiciui 
111 Mtnmin C me important factor? m poor wound healing ind cspecialh in Htt 
kil^nge at the site of anastamosis Tliese deficiencies aUo tend to cause edema of 
t! e lis lies ind consequent!} tend to iiicieasc the fluid content of the lung The 
incidence of postoperatnt pulmoiiin complications can be reduced bv molding 
the tendenci to edema of the lung assoentid avitli hapopiotcinemia and ascorbic 
acid deficienci 

The hematotiit and the plisim specific grants should be determined in 
order to obtain a bettor index of tlie degree of anemia present Red blood cell 
ind hemoglobin doteiniinations alone mu gise an erroneous impression because 
of hemoionccntraliou due to dchsdialum Transfusions are gisen if the hemo 
globin is less than SO jiei cent after dchjdration is corrected Preoperatue 
infusion of saline solutions is o» casioiialh indicated but due to the infrcqiienci 
of lomitmg in carcinoma of the esophagus sodium chloride deficiency maj not 
he prominent as it fiequentlv u m carcinoma of the stomach 

The picopciatiic work up should also include an valuation of the ciidiae 
ami renal status In some cases pieopciativc digitalintion maj be indicated 
Am elinmol or laboiaton eMdeiicc suggesting coronal} sclerosis requires con 
slant effort to avoid anoxia at all limes during and follouing operation Tlic 
preientioii of anv circulaton depicssioii dunng operation is most essential 
111 such cases because diminution in blooel flow to the heait and kidnevs impairs 
their function Pulmonan emplixsema is a common finding in the ago group 
111 which caroinonia of the esophagus k most prcxalent The importanic ot 
emphxsema of the lung in postopxratixt inorbiditx and mortalitx has not Incii 
fiilh aiprmatcd An emphxseiiiatoiis lung has a gieatlx diminislied n sistaiKs 
to infection hence, the greatei risk of pulmonaia complications Slight ciianges 
111 piilmonirx expansion in the cmi>hv&imatous mdixidual max lead to resptra 
tof} insufllcioncx x\it]i resultant anoxia xihioh max in turn bring about rardi m 
Huiipbcations 


The inductnn of a pneiimolhoiax in preparation for esophageal surgerx 
"as emploxid more widelx i decade igo than it is at tlie present time Pre 
fl'xratixc pncuinothnnx used to be reconiineiided because it x\as thought tliat 
thorp would ho loss phxsiologic distml ante at the time the thorax xxas opened 
md thp lung colIaiis< d It must 1»c borne in mind that the degree of diminution 
in funr Jion of a lung is not rqini iJ< nl to tlte (lerccnt igc of collapse V '50 f>< r 
<<iit polhpNO of the lung 'bus not loniiiite a similai lunentage reduction m 
unetmii Tlnrcfoix m oidei In nbtaiii a rotrkexl reduction in the blood flow 
and functiiii of om lun^' a fairix loniplctc pntuntothorax would be neecssarx 
ortn \cr diiriM ' m o] x ration mmii the esophagus the lung does not need to I e 
fTOiputvU eiUipv'd ]iubnonarx empbxsema is present little collapse of 
tu lull, , i„ i„ olitiiiu.I In pneunmtliorix \n alttiupl to collapse the lung 
' III IX nMilt lb rcfoie in mou plixsiologi disturbance in piil 

nioiiam fuiwiKii tbm would onliiianlx oxiur during oih ration proxnlod 1li« 
I’ tht xivijicritum 1 1 in i\|Hri«iire<l aiiestiictist ilb ni iiit ad\ um s 
m ancsti, prcsixratixe pneum thorax doin, not socm iKhisalli f r 

''‘l'*a lalsiir.irx 
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Preoperative peiueillin therapy is indicated tt is usually satisfactorj to 
start the penicillin tvventj four to fortv eight hours prior to operation unless 
theie are signs of seeondaiy infection in or around the tumor winch indicate 
more prolonged preoperatuc tieatment Before oiieiation a Levine tube is 
introduced through the nose and placed m the esoplngus so that the end of the 
tube IS just above the site of obstruction Tlie upper esophagus can thus be Kept 
emptj during operation by aspiiation tlirou^h the indwelling tube 

Care of ike Patient During Operalwn — ^Tfac fundamental pniiciplcs of 
successful csopliageal surgerj include (I) the avoid ince of obstruction of the air 
vvaj and adequate oxjgemtion throughout the operation (2) adequate blood and 
fluid replacement throughout ojicrntion (3) minimizing refle'^ disturbances in 
the operative field bj the avoidance of unnecessarj trauma, (4) minimizing 
contamination of the operative field (5) mimtammg an excellent blood supplv 
and avoidance of tension at the site of anastomosis (6) periodic inflation of 
the Jung duwng the iiitrapJenral pari of ihc operation and (7) cozopiete re 
expansion of the lung as the pleural cavitj is closed 

It IS not the object of tins paper to discuss the (erlinique of esophageal rescc 
tion Only those Jactors lelatmg to the development of postoperative complica 
tions will he considered The lostopentivc roorbiditv and mnrtalitj are often 
influenced by apparontlj minor violations of such basic principles 

The choice of anesthesia and the technique of its admmistration arc verj 
important factors in this type of surgerj An anesthetic agent which permits 
normal oxygenation of the blood at all times even during the phjsiologie dia 
Utrbanees associated with the operation should be chosen Itlior and oxjgen 
are most satisfactorj An anesthetic teilmiquo wluch permits good ventilation 
of the lungs at all times is mandatory Sometjpeof inintrneheal tube is desirable 
The anesthetist should be allowed sufficient time for a slow smooth induction 
of the anesthesia and intubation of the patient Breathing should 1 e quiet at the 
time the pleuia is to be opened so that U ore will be a gradual eollapsc of the 
lung on tint side nnassocntid with maikcl mediastinal motion If alnoimal 
respiratory effort and mediastinal motion occur due to an improper plane of 
anesthesia or obstruction of the airway the anesthetist should he permitted to 
correct the situation before the difficult} is j^gravated by further stimulation 
on the P'lrt of the surgeon It is desirsble tliat the lung he completely re 
expanded at fifteen minute intervals even though this mav necessitate a hnet 
interruption in the operative manipnlations 

The use of clamps across the esophagus or stomach at the time ti c 
anastamosis is being performed is theoretieallj undesirable Such clamps rendei 
the tissue temporarily anoxic which results in edema in these tissues following 
relief of the constriction This maj lead to disturbances in healing Traction 
sutures can be employed if necessary in order to maintam adequate control of 
the gastnc and esophageal segments. Before the esophagus is transected it 
should be thoroughly emptied bj aspiration through the Lev me tube in the upper 
cbopl agus One must mahe sure tl at tlic tube is not coiled up in the esophagus 
its tip IS much above the level at which the esophagus is opened Coiling 
the tobc within the esophagus is moie hhclj to occur if that organ is dilate ? 

D ainago from the stomach can be controlled by adequate and repeated suction 
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after it has been opened In the perfoiroancc of the ana:»tomosts the surgeon 
must be certain tint the blood siippls of the part is in no was compromised and 
that there is no tension on the suture line either due to insufficient mobilization 
of the picts or due to traction, from other causes Anchorm" sutures arc often 
important but thisc also should not lic nssoented with tension Strietuic forma 
tion IS likolv to occur at the anastomotic line Itetwccn csophasrus and stomach 
if continuous sutui-es are utilized and if eaie is not taken to obtain accurate 
appro>:imation of the mucosa The external aspect of tbe anastomotic line should 
be colored bi otlicr tissues such a.s the omentum or incdnstinal pktira Careful 
repau of tbe defect in tbe diaphragm is ntccssarj to nioul posfopoiitiie henna 
tion Some surgeons piefer to lease the indwelling I eimc tube aboic the site 
of the anastomosis whcrcaf. others pasa it through the anastomosis into the 
stomach 

During the freeing of the cs«)phj„us the me<liastinal jilcina of the oppositi 
pleural eaiiti mai haie been traicrscil or madieitanth lorn Soimlinies it is 
difilcult to tell whether an opeumg has liocn made m the opposite i Icnri \it 
trapped in the mediastinal tissues ftiaa make a noise similar to that liiard tlirousli 
an opening m the contnlatcral pleura It is erroneous to assume tliat a small 
opening m the pleura is neeessanli less serious than n large one A small open 
mg nia\ cause air to enter the pleural spice during inspiration and maj permit 
onh a put of this air to escape during expiration Thus air luaj le tiaipod 
in the opposite plounl < i\it\ in s| itc of the fact tli it the anestlictist is main 
taming a losituc imiabronchial imssuie If the mediastinal pleura of the 
opposite side has been torn and there is an uncxplamcd ili(ficnlt\ w itli breathing 
or dcterioiation of the patient s condition it is best to enlarge the opening into 
the 0] pnsite pleuia so that aii\ lrap|e«l air can escape The niiostlietist can 
then 111 imt itn expansion of Itoth lungs 1 1 roiitrolluig the intrati aelu il pie sure 
In anj cise m which there is evin » suspicion that the opposite pleural caiifi 
mas ha%e Km mtercil a ixx*ntgin(*_rmi of the chest is takm m the operating 
room at tl e conclusion of tbe opiralioii ind inspukd at « nei If this shows am 
arpreciablc degree of pncumothorix on tlieopjosile side ispintmii of the ur 
1 \ a s\ nngc fitted with a thicc wax stoiKoek and conmttid to t inonometor is 
III lioafid It lias 1 cell oiir praetm to institute <1 'cd dram i_e i n tin sid if 
ojHr iti< n \ fiirh large sized ni! Iicr till t is iiitnidmi 1 thr iigti mi mti r<osi il 
spue and coiineited to n watersial Imttk II is hi_hh desinlle tliat thi> tuhr 
be eoimeited to the liottic whik the rhcst w lU is Icm^ ilo'cd Tin [ raeticc of 
clamping otT the tide and connecting it later ui tie patient s room is to ! r 
condemned because the best time fi r immediate « xj> uision of the lung li is I rm 
lost nnd an extensile piieumotlionx max have lK>eii ill A\e<! to remain for some 
time It must lie eniph isized that in nut lining u i ositnc intratraelieal { ressim 
during closun. of tli chest wall d not iiieessinlx « xf hi le tin p s ibilitx of 
extinxixi eollap“a of tin. lung or ixcn of a tension jmeiimothorax Is'ean'sc the 
tl oraeic wall wound max act like x smking xxouiid dunnt. part of tin. lime thnt 
't is bem_ clostsl If u Tonk txic of |ro«sliire h King icrfomied the 
anesti ctisl must mainl mi i ositixc mtrntrarhnl pressure until the eerxi al wound 
‘s mrtii.lt I'ceau'O mr eiiild «ntcr tl * pkunl sf «re throiigl the<*r\i \t w und 
after the tl oneoti tin wound has !>e«n closcil 
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Pieopeiatne penicillin therapy is indicated It is usually satisfactory to 
start the penicillin twenty four to forty eight hours prior to operation, unless 
there are signs of secondary infection in or around the tumor which indicate 
more prolonged preoperatne treatment Before operation a Ie\nne tube is 
introduced through the nose and placed in the esophagus so that the end of the 
tube Is just above the site of oljstrnction Tlie upper esophagus can thus be kept 
empty dining operation by aspiintion through the indwelling tube 

Care of the Patient During Operation — ^The fundamental principles of 
successful esophageal suigcry include (1) the avoidance of obstruction of the air 
wmy and adequate oxy geiiation throughout the operation , (2) adequate blood and 
fluid replacement throughout operation (3) mininuzing reflcK disturbances m 
the operative field by the avoidance of iinnccessnry trauma, (4) minimizing 
contamination of the operative field, (5) mamtamiiig an e'ccellent blood supply 
and avoidance of tension at the site of anastomosis, (6) periodic inflation of 
the lung dunng the intrapleural pari of the operation and (7) complete re 
expansion of the lung as the pleural cavity is closed 

It IS not the object of this paper to discuss the technique of esophageal icsec 
twMi Only Ihow fnetora lelating to the development of postoperative eompUca 
tions will be considered The postoperative morliidity and mortality are often 
influenced by apparently minor violations of such basic principles 

The choice of anesthesia and the tccluiiquc of its administration are veiy 
important factors in this type of surgery An anesthetic agent which permits 
normal oxygenation of the Wood at all times even during the physiologic dis 
tiirbances associated with the operation should be chosen Ether and oxvgen 
are most satisfictory An anesthetic technique which permits good ventilation 
of the lungs at all times is mandatory Some type of intratracheal tube is desirable 
The anesthetist should be allowed sufficient time for a slow smooth induction 
of the anesthesia and intubation of tlie patient Breathing should be quiet at the 
time the pleura is to be opened so that there will be a gradual collap'se of the 
lung on that side unassoenfed with inarletl mediastinal motion If abnormal 
respiratory effort and mediastinal motion occur due to an improper plane of 
anesthesia or obstruction of tlic airwav the anesthetist should be permitted to 
correct the situation before the ditfculty is aggiavated by fuither stimulation 
on the part of the surgeon It is desirable that the lung be comiiletclv re 
expanded at fifteen minute intervals even though this may necessitate a brief 
interruption in the operative manipulations 

The ii>e of clamps across the esophagus or stornacJi it the time the 
anastamosis is being performed is theoretically undesirable Such clamps render 
the tissue temporarily anoxic which results in edema in these tissues following 
relief of the constriction This may lead to disturbances in liealing Traction 
sutures can be employed if necessary in order to maintain adequate control of 
the gastne and esophageal segments Before the esophagus is transected it 



ilAIhB PRtOrfIRVTnt, OPEStTITE, AND PO^TOPERATIA I CARf 


ss: 

after it ha's been opened In the pecformancc of the anastomosis the surgeon 
must be ccttain tint the blood stipplj of the part is in no way compromised and 
that there is no tension on the sutnre line, either due to insufficient mobilization 
of the parts or due to traction from other causes Anchoring sutures arc often 
important hnt tluse al^'o should not he associated with tension Stricture foima 
tioTv IS likcK to oieui at the anastomotic line lietnecn esophagus and stomach 
if continuous sutures are utilized anti if cate is not taken to obtain accurate 
approximation of tlic inueosa The external aspect of tJie anastomotic line should 
he cQi ered In oilier tissutt^ such as the omentum or mediastinal plenr i Careful 
repair of the defect m the diaphragm is necessary to aioul postoperatne hernia 
tion Some surgeons prefer to leaxe the indwelling Leiinc tube ahoxc the 
of the amstfiniosis, wheriax others pass i( throush the anastomosis into the 
stomach 

During the freeing of the esophagus the mediastinal pkiiia of the oppositi 
pleural caxiti may haie betn tiarersed or inadvertanlh tom Sometimes it is 
difficult to tell whether an opening has lieeii made ni the opposite pleura An 
trapped 111 the mcdnstiiial tissues ftiay make a noise similar to tint heard thrnuah 
an opening m the contralateral pleura It is erroneous to assume lliat a siinll 
opening in tlio pleura is neecssariK less serious than a large one A small opm 
mg maj cause air to enter the pleural space during inspiration and mn} permit 
onlj a part of this air to escape during expiration Thus air niav he trajiped 
m the opposite pleural <asUi in spite of the fact that the aiKSthctist is imin 
taming n positi'o mtiahrotiihi.il piessure If the mediastinal pleura of the 
opposite side has been torn, and there is an unexplained diflleiiUi with breathing 
or deterioration of the patient’^ condition it is liest to enlarge the opening into 
rtio opposite pleura so that anv trappc<l an can escape The anesthetist enn 
then mamtnm expansion of both lungs b\ eontrolUug the mtratnolieal pressure 
In an) case iii whicli tlieie is exeii a snspieiou that the opposite plcuial eaiiti 
maj haic liom entered, a loentgeiiograni of the chest is fnktn m the oj'erating 
room at the conclusion of the operation and msptitcd at once If this shows am 
appreciable degree of pneumothorax on the opposite <iide nspii.ition of the nir 
In a sMingo fitted with a three wax stopcock, and comieetcd to a moiiometor is 
indicated It luis been om practice to institute closed drainage on the sub o! 
oiHrati( 3 ii A fairU large sizcel nibbci tulic is intrwluccd through an luteuost.d 
spaic and coniieetcd to a watersial liottle It is highh desirable that tins tiilx 
be ionnected to the bottle while the chest wall ts being dosed The prat-liec of 
damping off the tube and connecting it later m the patient s room is fn lie 
condemned because the best time for immediate expansion of the lun" b.is Iioeii 
lost, and an extensne pncurnotliorax max hare !>cin allowed to remain for some 
time It must be cniph isizcd that maintaining a positn e intratracheil pressure 
during closure of the chest wall does not nccessariU exclude flu pos>,iliili!\ of 
extensile rollipbc of the lung oi exen of a tension pneumothorax l>cc.iuso the 
thoracic xrnll wound max act like a sucking xvound during part of the time that 
It IS being closwl If a Torek fxpe of proecdiire is being perfoimcd. the 
anesthetist miixt unintaiii positix-e intratracheal pressme until the cerxie.xl wound 
's lurti'ht Iwiawse air cowld tutci the pleural spxis^ tbioiigh the <, nn il wound 
aftir the tbor.icotomx wound has Iwn closed 
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Prco])erati\e penicillm therapy is indicated It is usually satisfaetorj to 
start the penicillin twentj four to fortj eight hours prior to operation unless 
there are signs of secondary infection in or around the tumor which indicate 
more prolonged preoperatne treatment Before operation a I CMne tube is 
introduced through the nose and placed in the esoplngus so that the end of tl e 
tube IS just alios c the site of obstrwcfion Tlie upper esophagus can thus be kept 
emptj diiniig opciation by aspiration through the indwelling tube 

Care of ihc Patient Dimn 7 Operation — ^The fundamental principles of 
successful esophageal surgerv mchtde (1) the aroidanec of obstruction of the air 
waj and adequate oTsguintion throughout the operation (2) adequate blood and 
fluid replacement throughout operation (3) minimizing reflex disturbances in 
the operative field bj the avoidance of unnecessary trauma, (4) minimizing 
contamination of the operitive field, (5) maintaining an excellent blood suppl' 
and avoidance of tension at the site of anastomosis (6) periodic inflation of 
the lung during the intrapleural part of the operation, and (7) complete re 
expansion of the lung as the pleural earitj is closed 

It IS not the object of this paper to discuss the technique of esophageal resec 
tion Onlj those factors relating to the development of postopcratire complica 
tions will be considered The postoperalire morbiditv and mortalitv are often 
influenced bj npparentlj minor violations of such basic principles 

The choice of anesthesia and the technique of its administration arc rerj 
important factors in this tjpo of surgery An anesthetic ogcut which permits 
normal oxjgcnatioii of the blood at all tunes even during the phjsiologic dis 
turbanees associated vntli the operation should he chosen Lther and oxvgea 
are most satisfaetorj An anesihetic technique wJmh i onnits good ventilation 
of the lungs at all times is mandatory Some type of intratracheal tube is desirable 
The anesthetist should he allowed sufficient time for a slow smooth induction 
of the anesthesia and intubation of the patient Breathing should k qmet at the 
time the pkura is to bo opened so that there mil be a gradual collapse of the 
lung on that side unassociated with natked meilinstinal motion If abnoimal 
respiratoiy effort and mediastinal motion occur due to an improper plane of 
anesthesia or obstruction of the airwav the anesthetist should be peianittcd to 
correct the situation before the diffieully is agoTavaled by further stimulation 
on the part of the surgeon It is desirable tiat the lung be complete!} re 
expanded at fifteen minute intervals even thou>»h this ma\ necessitate a Inif 
interruption in the operative manipidations 

The use of clamps across the esopliagus or stoinacli at tlic time the 
anastomosis is being performed is Iheoretiealb undesirable Such clamps render 
the tissue temporarify anaxK xrbieh tcsuUs ai ederos ui fbeje lisscie^ /offowing 
relief of the constriction This may lead to disturbances in licaling Traction 
uturcs can be emplojed if necessary in order to maintain adequate control of 
eastne and esophageal segments Before the esophagus is traiisectevl it 
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cinoDia of tlic esophagus is often associated with a diminution m Wood \oluine 
due to reduction in the fluid and food intake In the postoperatne period sharp 
fluctuations mnj occur in the blood volume and hence seriously alter serum 
protein ]e\els When postoperatne complications develop which tend to pro- 
duce a further I’cductioii in the total blood volume, the total circulating plasma 
protein may be much lower than an .iiialjsis of the grams of protein per 100 c c 
of plasma would lead one to suspect I believe, therefore, that the determination 
of total jilasma volume is essential for the best management of the palient follow- 
ing tvMCtmu for e.vrvinuni v vif the csopUvgus Iiuprovments made in this direc 
tion would not onlj lowci the incidence of complications due to poor healing at 
the site of the anastomosis, but would also reduce the frequency of postoperativ e 
pulnioiiarj complications Protein depletion produces changes m the fluid con- 
tent of pulmonarv tisiuo and maj cause the abnormal passage of fluid into the 
alveoli which is an important initiating factor in manj postoperative pulmonarj 
complications 

Following intrathorocic surgical intervention, early and complete pul- 
monarj expansion is an important factor m re<ltteing pulmonarj or pleural com- 
plications, m lessening the risk of aiioxu winch mnj have sccondarj cardio- 
circulatorj effects, and in obtaining optimum nstoiation of pulmonary function 
Closed drainage of the pkural space allows air and fluid to escape from the 
pleural cavitj m the first few hours following operation, and permits contact of 
the Mseeral with the parietal pleura This lessens the incidence o£ plevual 
flnid accumulation later 

It should alwajs bo borne lu mind that pulmonarj emphjscma is a com 
mon occurrence in the age group undergoing surgerj for carcinoma of the 
esophsgus \Vhenevcr a needle is inserted into the v»kurftl space for the aspira- 
tion of fluid or air, the technique ctnplojed should minimize the risk of lacera- 
tion of pulmonarj tissue The bicalh sounds arc often hard to hear on ausculta 
tion in an emplij sematous patient It is tliercforc often difficult to ascertain 
on the basis of phjsical c\aminalion alone whether a pneumothorax is present 
If the presence of a pneiimotlioiax tspeciallv on the contralateral side, i? sus- 
pected in the postopciativc period, a liedsidc roentgenogram should be made 
before a needle is intiodiued into the picuial spa«e, unless the clinical findm'^ 
are verj obvious and the signs ol finMon pneumothorax are such as to necessitate 
unmwhatc action The positron of the tractiea as <k ternutied bj palpation m the 
nock IS an unreliable index to mcilnslmal slnft Soiioiis displacement of the 
lower portion of the incdustinuni mej occur without obvious donation of the 
cervical portion of the trachea 

The length of time that the diamasjc tube is loft in situ depends upon (a) 
the completeness of pulmonarj expansion (b) the thoroughness of evacuation 
of air and fluid from the pleural space (c) whether tlie tube is still functioning 
or has been sealed off inside the ihoiax, and (d) whether the tube in situ would 
bo a factor of safetj should complications develop ui the region of the anas- 
tomosis It vs obvious that the drainage sxstem must be kept airtight at least 
during the first week after operation if drainage has to be maintained for such 
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In anj opcratue procedure of the ma^itudc of on csoplmpenl resection i 
considerable reduction in blood volume maj occur during operation The 
amount of blood lost is often larger than the surgeon estimates Blood trans 
fusions should be started at the beginning of the operative procedure and blood 
should be replaced as it is lost It is unwise to give large quantities of saline 
solution intrnvcnouslj duiing the earlier part of the operation "Whole blood 
and plasma particuhrlj the former, arc the most effective means of maintaining 
an adequate blood volume without increasing the hazard of pulmonarj edema 
Postopcratiie Care — During the postoperative period conditions which 
promote healing should be maintained at an optimum level This mav he 
diflicult unless feeding is started earh It is a intiier fiiquent practiit to with 
hold food bj mouth for as long as fonr to seven davs after operation This re 
suits in a marked tendenej toward depletion of the protein reserve In my 
experience lijpopiotcincmia has occurred following esophageal resection in 
spite of plasma transfusions. Mood tramfasions amigen or other protein denva 
tives administered parenterallv Perhaps the hvpoproteiiiemia resulting from 
delavcd feeding entails more nsk of leakage from the suture line than would 
occur due to feeding started oarlj bv mouth Experimental studies have shown 
that sutured wounds are often weakest between the fourth and seventh davs just 
when feeding is customarily started Early feeding following esopi ngcal sur 
gcr} has been employed in several elmies and there has been no definite evidence 
so far that this practice is dangerous It would seem advisable therefore to 
start using a high protein and high earbohjdrate fluid diet bj month witlim one 
or two days of operation rather than run the nsk of a marked drop in the 
plasma protein about one week after operation The combination of careful 
placing of the sutures at the time of operation plus maintenance of optimum 
conditions for healing in the postoperative period would seem to be the wisest 
course Plasma or blood transfusion and amigen sliould be emplojed Liberal 
doses of vitamin C should be given Numerous studies m the last few jears have 
amply demonstrated the iniporlance of the mamtcnancc of an adequate level of 
vitamin C in body tissues Not onlj is this vitamin an important factor in 
obtaining satisfactory wound healing but it has also been si own to be related 
to the distribution of fluid in tissues Recent reports show that when vitamin 


C deficiencies are corrected the incidence of postopentno pulmonary complica 
tions IS decreased Other vitamins should also be administered 

A quantitative point of view with respect to replacement therapy in the 
postoperative period is essential to intelligent management of the patient Too 
often in an attempt to avoid dehvdration a laige amount of fluid is administered 
the form of isotonic sodium chloride Patients with carcinoma of the csoph 
do not tend to have the sodium and chlonde depletion associated with 
f" o\ent vomiting which is found in catciBoma of the stomach TJie rcgurgita 
1 which occure m carcinoma of the esophagas leads to a different type of 
T" eal loss than that seen with tme vomiting associated w ith gastric neoplasm 
' hould be to replace minerals and salts as thej are lost quantitj for 

The aim s of plasma proteins and minerals in the I lood w jthout 

quantitj ^ anations 111 the total blood volume are of limited value Pat 
correction for v 
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of arrhjthnud after esoj)liae'caI uscction is simiHr to that eiuploMcl m othei 
cardiac eases 

The chief f^ctol^ initiating pulmonarj complications m the iiostoperatnc 
period are depressed respirations and retained hronchiil secretions The im 
portance of a clear throughout operation and its mfliienco on the mci 

denci. of postoperatiie pidmonir} lesions has alreadi been discussed Efiualh 
important is the atoidanct of an> retained secretion in the first fi« hours and 
dais following operation The carls icmosal of secretion bs cough or suction 
niai climmate the further fendencs to formation of •u'ercUon uhich is pioduccd 
hj the piiti il bronchi il ol straction ( luscd bv the oiiginal seciction The prin 
siples to uhserse in asoidmg retention of bionchial secretion aic (11 proper 
luirsitig issiitancL with m inual sni poit of the area of incision dtniiig coughing 
so as to dimmish pain and ineisasc expulstse effect of cough (2) propel use 
of sedation uitU aaoidauce ol undue paiii so that the patient will not be umMllin„ 
to take a deep hri ith oi gue an effectnc cough (small doses of jiauotic* given 
Riou, frtqi entlj lathcr than large doses at longer intervals) and (3) the earl' 
Use ol intiatraeheal suction if voluitiarv coh"1i is impossible or ineffective If 
these measures are cnvplo'ed (wstoperativc atelectasis and hronchoptieumotu i 
Will occur much less frc<iuentl\ and bioiichoscopj which is also iij important 
therapeutic mvasuie "ill l>c neccssarj onlj occasional!) ^Mlen indicated 
however there should be no hesii umii in emplo>mg tarlv thoiapcutic broncho 
scopic ttspiratiou I isipK-ut ch«u\ug of a patient s position encouraging deep 
breathing md 1 1 ii iiu' tliv patniit so that he can (fftitiveh raise the secittions 
are all mt isures that have then | hce The great value of antibiotus as a 
proph) lactic measuic agiinst pulniutnrv complications should not lead one to 
Of r.lcct the meclunu i! I ictt ts uewsvtiv l«i the luuutcniuce ol \ ch ir travlico 
1 lonchnl tree Bedside loentgennarmis should l>c taken frequentl) in the post 
01 native period if it is lelt that thev might give information of vilue m the 
diagnosis and management of postoperative complications It lias been out 
practice to make x rav examination of the chest routmel) witluu the first twenlv 
four hours following operation to iscertain the status of the lungs with respect 
to infilti ition and utxiansion Subsejuent roentgenograms me taken as 
indicated 

Wlietlieiii Hot U Is adMsdliU U uitulus il<\inetul« p ist the „ istro- 
of 

Otliers have advanced the tube into the stomach to keep it deflated as well as to 
permit the administiation of a fluid diet through the tube That such an in 
dwelling tube resting on the suture line mav predispose to ulcentum and lutei 
fercnce with healing cannot !»c denied It still remains to be seen whether the 
disadvantages arc outwei^hid bv tie idvantagis Some siiruiom icotmmcud 
j'jiitiost niv s that ilnnenlirv hidings • in I e I < ) roinpth aflii piratidi 

Further exierietiu will N iiwessiiv to iss ss tlie value of tlis< virions 
measuns 

Conijbeatioiis occasiomflv mse <liw to jrastne dilatation ‘since the open 
tion of isoiilngOj. istrtitomv involves division of the va nis nerves disturbances 
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I jhiuhI ol time It IS inijortant that^vhcii the dnniage tube is removed 

ivilhm tJ t first ftvv dats following oporntion no air he permitted to enter tin. 
dnimge tr ict and thus, result jn sccondar) collai sc of the lung If at the time 
of opiration u imttress suture of heiv\ silk is insitrtcd in the skin and sub- 
tutaiieous tissues at the imigins of the stib wound through whicli the dnuiage 
tube bas been introduced tins suture can be tied bj an assistant ns the tube 
IS rapidlj withdrawn If a drun*^ tnlie with several fcnestmtions is with 
drawn slow I}, air inaj enter some of the fenestrations and gam access to the 
pleural space Tins liizard is incrensed Iv the fact that the patient often takis 
I stnhhn dwp imatli ns the tube is hem^ withdriHii for (ins n iscii (he rm 


poitance of r ipitl withdrawal of the tube and immediate t>ing of the prcviouslj 
jilaecd suture to close the opening 13 stressed 

Canluivascular complications plav an iniportaiit role in postoperative 
moihiditv and mortalitj following esopha^eil resection for eareinoma 3Iuch 
can Ic done to diminish the ineideiue of these complications if certain funda 
mental pnneijdcs are const lullv borne m mind Although many patients with 
circuionia of the esojiliagus have some impurnicnt of the coronarv blood flow 
duo (0 artonO'cleroMs ind there is often nea)«e»i»ff of the myocirdnim due to 
dtgviieratnv elnnges the mam cause of postoperative heart failure and death is 
i ndiution in tbi anidunl of oxvgen dohveicd to the cardiac muscle Om niiM 
avoid (1) reduction of the arterial oxygen saturation (2) reduction of cnrliae 
output vvluoli would aftect the toronan blood flow, and (“1) factors which rediue 
elTeetivc blood ilove such as vasospasm or an increased tendency to coagulation 
of the blood Tlie tendency to regard a sudden death from coronarv thrombosis 
a few dais after operation as an unfortunate and more or loss unavoidable 
accident is unwarranted It is well known that any undue sti iin such ns oc 
ems w ith strenuous exercise is detrimental to a damaged 1 eart Lnbored breath 
ing during operation even a brief period of cyanosis or any other factor which 
reduces the oxygen supply (0 the mvocaidium can initiate a chain of events 
which mav result in a cirdiac death in the postoperative period TJie pnnciplcs 
which must bo observed to reduce postoperative canine complications are (1) 
nvoidanci. of anoxia at all times (2) the avoidance of any intcifcrence with 


pulmonai-y ventilation broaiisc pnlnionvrv circulation and cardiac function are 
closely intcnclated (3) the avoidance of any appreciable drop m blood pressure 
which would reduce the effective Wood flow and hence the abiJitv (0 deliver 
sufficient oxygen to tin. tissues (4) reduction of vasospastic factors as far as 
possible and (5) the avoidance of an increased tendency to intravascular clotting 
due to ehan„cs in the bloo 1 constituents and blood flow Such considerations are 
far more, important 111 reducing cardiac eoniplications than rontme preoporatne 
- have advocated \atnrally digitalis has an important 


digitalization as sonic 

c in the therapy of postoperative auneular fibrillation and cardiac failure 
rTmore emphasis should be placed upon prevention of these complications 
I cans indicated Cardiac arrhythmias aic not very unusual following 
by the me , I„ addition to anncular fibrillation auricular flutter oc 
esopbaSO?^* There may be a relationship between auricular flutter and the 
casionally oc stomach A dilated intrathoraeic stomach may 

mtrathoracic ‘ ^ chaises in the cardiac rhythm The treatment 
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A BRIEF Imtoiicil roMew of tlic sui^ual iro„rc« e\olved m dealing with 
cancer of t!ic ccrucil csopl agiK will show that t)ie ultimate aim of the 
individual operator has alwavs been to devise a safe and adequate operation for 
the cure of thns otherwise fatal neoplastic condition In general it may be 
said that the multitude of proccduns devised and rceonmicnded together with 
the paucit) of rcpirtcd cures hj am form of trentment would indicate a decided 
need for a mote satislactorv methoil of bandlmg imlignant disease in the first 
portion of tin. gullet 

The cervical esophagus was not considered ft suitable province for surgical 
endeavour until 1877 when Czemv* extirpated the first human cervical esopli 
agus for cancer m that organ He made an incision along the left anterior 
border of the sternocleidomastoid muscle tnohiluod and excised a segment of 
cervicsl esophagvt* 6 cm m length sutured the distal opening into the lower 
angle of the wound end U5cd it foi ficding purposes His patient made a satis 
fsctorv postoperaUrc recoverj but died of recurrent cancer fifteen months 
after (his pioneer opcntion had opened the cervical csophagns to surgical attack 
The second major surgical advance m this work was bj Mikulicz* In 
16S4 Ic resected the eeincsl esoplingiis of a patient with cancer snd fashioned 
s plastic tup repair of the fistula whuh was tccluiieslly successful and permitted 
his patient to enjoj eating solid food ten dajs after opention Recurrent 
cancer caused the death of this patient sixteen months later 

Up to 1908 tvTcntv five ecmcal esophagectomies had been reported with 
an operative mortalitj rate of 48 per cent The longest postoperative survival 
m this group was sivteen months At this tune von Hacker** reported the first 
successful resection of the cervical esophagus together vvith complete extirpation 
of tlie IvrjTiv His patient lived more than sixteen months but the final result 
vns not recorded 

Irthiir Evans * in 1934 reported a iwentv three jear survival after surgical 
exei«,ion of s ccmicnl psoj hageal rancor and m 1937 Sir AAilfrod Trotter** 
reporte 1 a ten v car surgical curt The four surgical resections reported bj 
AXookcj m 1942 showed freedom from disease in two cases at two jears three 
months and at seven mouths and death from recurrence at two jesrs and at 
one v cir nine months in the other two 

W L AVatson** m 1942 reported three controlled cases of cancer of the 
cervical esophagus Two of the patients had been treated bv a combination of 
surgicsl and ndiation measures and were alive and free of disease respectirelj 
five and one half anl five vears ifter treatment Both of these patients are 
still ali ve and free of disease one for ten and one half vears and the other just 
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issocntcd \apotoinj inaj occur Reflex lorospasin nnj be present 
Whether certain measures which have been found useful in vagotomy per 
formed for peptic ulcer tvill also be beneficial following csop]iagogasticctom> 
for carcinoma of tlie esophagus and stomach remains to be seen Such drugs as 
urecholmc dcscnc a trial When there is retention jn the intrathoracic stomach 
(.an iiuist lie t iken to nui d pulmomrx complications due to a spilloicr of the 
gastric contents through the larjnix into the lung Occasionally a temporary 
edema at tlic site of the gastroesophageal anastomosis maj result in aspiration 
into the lung Therefore these patients should be instructed to smlloiv fluids 
\crj slowlj until it Ins been definitely ascertained that regurgitation does not 
occur ^irlcf»rc^ tt the site of the anastomosis between esophagus and stomach 
arc still oncotintfrcd although not as frcquentlv as fonnerlv fater dihfation 
of the stiicturcd aici m n 1 e indicated 

Since some intients in the older age group with cnrcinoma of the esophagus 
have distinbanccs in the penphonl blood flow, thromboembolic phcnomen'i 
have been a common postopentiie complication Opinions arc divided concern 
ing the iiuheitions for ^em ligition as compared to the use of anitco'igulants 
111 both the prophylaxis and nnnagenient of thrombophlebitis snd phlchothrom 
bosis Anticoagulants such as dicumarol and heparin would seem to have a 
logical pheo in the preientioii and treatment of intiaviscnlar clotting In some 
cases the combimtinn of ligation and snlieoagulants might be the best procedure 
Oxygen tlierapy, either b\ lent nasal catheter or mask should be given to 
every patient Almost all patients who have bad a major thoracotomy have a 
reduction m the arterial oxvgen saturation for a few days because of various 
factoi-s interfering vv ith “i proper correlation between pulmonary ventilation and 
pulmonary circulation Since considerable aiioxn can be present without 
cyanosis the absence of this clinic'll si<ti should not be consideied as indicating 
adequate oxygenation It is for wiser to emplov oxvgen prophyhetically than 
to permit the persistence of subclintcal anoxia E-irlj ambulntioii should be 
encouraged ns mueli as possible in pxticnts tmdcrgoing esoplngi.nl resection 
Because of the use of oxy gen therapy and the presence of a close I drainage 
system it may be impinctical to get the patient out of bed on tJ c first jiostopera 
tivc day I eg cxcicises can he performed however before tlic patient is out of 
bed. 

cov€n,r-siovs 


Attention to details in the care of the patient lefort during niid afti i 
operations on the esophigus mil aid greativ m rcilucing the morbidity and 
mortality Prcopersine prepanljon aims to correct deficiency states DariSff 
oneration cardioeirculatoiy and respirators conditions should be maintained 
^ near normal as possible An operatise technique which provides optimum 
,1 1 ons for healing is most desirable Proi»er postoperatiie care will lower 
' lativeh high incidence of cardiovascular and re piratory complications 
V if have been^cncountcied in (he past Improvements m the present day 
which n,»ptin" nutritional requirements in the first week after operation 
methods o ^ further reduction in morbiditv and mortality 
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immarj camtr, and ui 87 5 per cint of these tases the other pnmarj cancer 
was in the nitiaoral rcsion indicating the livelihood of a common causatne 
agent I xcessiie pipe smoking incomplete or hastj mastication of food, to 
gether with thcnnal irritation as a resnlt of drinking large quantities of hot 
liquids and eicn ssphilis nm all plaj a role in preparing the gtoundwotk for 
the inception of cancir m tlic cemicil esophagus 

At F AND SFX 

Of the patients m this senes tweiilj three |cr cent were women whereas in 
a senes of will o%er 1 000 cases of cancer of the entire esophagus the percentnge 
of women patients was onli 1 > 7 per cent '• \o explanation for the rdatu e fie 
quenej of cancer of the esophagus in men has been offered and this studj does 
not elicit am reason wh\ women should base cmecr of the esophagus so fre 
quenth in the ceraieal portion of the organ \\oinen also tend to deselop this 
dispasp it an earlier age than men In this strus the aacnge age of women was 
iliiirs nndmen63\cars 

^ idel ack ’ reported comporahk figuu-s In 296 eases of esophageal cancer 

or 23 per cent occurred! in women There were 48 lesions (1> per centl 
in the eenieal esophagus and 36 per cent of them were in women patients 

s\ MrroMVTOLOra 

The results of tnatnieiit for cancer of the cervical esophagus have been 
dispouriging up to the present time for a \aricta of reasons In the first place 
the sjmptomatologa of cancer m this site is saguc and not alarnmg to the 
patient in the earh stages of the disease Dvspliagia the most prominent ejanp 
tom of esophageal eaneer at ana letel is iisualh a late armptom because it does 
not manifest itself until there is fixation of a large enough portion of the pliable 
esophageal wall to latvse suffiiwwt blockage of the gttllct to intetfero with the 
passage of fo 1 1 \s the esnphagns does not contain pain fibers symptoms are 
iieccssanh dm to pressure on adjacent organs and structures Earlj m the 
disease a feeling of roughness in the throat halitosis or slight \agU6 and ill 
localized disoomfoit on swallowing occurs The patient is hkelj to shrug off 
these ircmonitorj samptoms or if a doctor is consulted tor such sjTaptoms 
tonsillitis postnasal drip canons teeth or estessne Rmokiiig mav be indicted 
as the lausjtne agint Jllso when diagnosed the treatment of esophageal cancer 
in the ncek mav be dropped between the nose and throat specialist the general 
surueon and the 'S raj therapist unless the patient falls or is steered into the 
iiatids of 1 phjsician partirmlarh interested m this disease and capable of 
treating it 

DTVOVOSIS 

I or the purpose of tlir. report the lesion under discussion, is considered to 
o<-i*iir in the upper 10 cm of the esophagus thus including a portion of the 
gullet which extends into the thoracic inlet I arly diagnosis can he established 
onh If consulting physicians will bear m mind the possibilitj of the existence 
of this discisc m nn> pitiont complaining of difficultj m swallowing Globas 
iixstcncus and th>roid disease are the two most frequent diagnostic errors 
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(eii jeaTs after tiLitiueiit (T<ible III) Tlic cervical esophagus of the third 
patient was surgicnlh excised in the sprinfT of JS40 and plastic reconstruction 
of the gullet subscquentlj earned out This patient is now alive and free of 
disease more tlnn seven v ears later 


UVTPRXVI 

The clinical material for this report consists of a consecutive senes of 
scviiilv seven patients watli eanecrof the cervical esophagus admitted to tfemo 
rill Hospital in tiu seven vcai pmod from 1*140 (o 1947 During the war 
pciiod 1942 fJnou^h 1947 J«fJi aiiflxirs writ in the Armed 9lenjccs and interest 
in the prohletn lis one<l twentv six piticnts were admitted dnrins this peiioil 
and one was opoi Mod upon 

INCl&F'sCl 

In mctropniitiin New \orl» tniucr of tin vsophagiis lecoiints foi iiearlv 
4 per cent of all ileuths due tomnlignaiM diseise, ciijcei of the rervic il esophagus 
tilfino IS responsihle for alxiut Ifi i>ei cent of oil the esophageal deaths’* and it 
IS tlicrefoio an iinpoitaiit distnse from the standpoint of inenlcnee done Vbout 
18 per cent of all patients adnittcvl to lleinornl Hospital have cancel of the 
esnplngns 

MICROPVTIIOIOi V 

Coji>i)drid with cdiicir of the esophagm in geiicrj] it is noted fTahJe I) 
that a higliei perrtnlaee of squamous cell lesions failing into the giade 3 elassi 
fleation is inconiitorod and also tint adenocarcinoma is i irob found at the 
cervical level Miopsies from ennecis of tin* ecivical esophagus aie difficult to 
claisifv acenrafeh into rigid groups m pail due to the small sjgc of the spccJ 
mens One cisc showed onlj iniracpilhelnl circinoma 


PABLF 1 PvTilOtOOV 


Gnk r\ 

Uagralel carcinoia 

1- 

1 

S 

Is 

1 

\ Icnocarcmorai 

- 

No pathotnea 



i 1 termo 1 cair non n 

3 

Total 

7 





It Is not posstlile to give exotf ctiologic diti although it is now quite gen 
illv leliLved tint there aic certain definite factors whieh piodisposc the esoph 
to new growth activifv If the oral caiilv prestiMs hrokc/i irregular or 
1 oni teeth ill fitting vlmtiires leHcopIakii and lutraoral sepsis one 
sharp V . esophagus as well as the oral cav itv has been subjected 

mav be * Que of m (W H has reported sixteen eases of 
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Jletistasis to cer\ ical Ij mph nodes is in eirlj es ent and these secoiidan 
deposits may be bilatotal The node groups most f requeutlj invoh cd are the 
supraelaMcular the deep jugular and the preicitebral This last group Ins 
prosed to be the most difTicult to control On admission to ilemonal Hospital 
22 per cent of our piticnts hid hmpli node metistascs A fatal temimation of 
this disease is usualh liasteiied 1>\ i supcinnp >sed aspiration pneumonia due 
to complete bloekige ol the esopln^us md spillige into the trachea Ilemoi 
rhage mis eiuse sudden dc ilb «>i the end nn\ oomc slowly due to genenlizcd 
eireinoiinlQsis 

There aio thuo e>«tillislwd imtho«ls ol sui^ieal iltick on this problem of 
cancer of the ccrsicil esophagus 1 irst the Toiek‘® pioceduie is indicited in 
high intratliQi leic lesions or those it llu thoiacie inlet where on fluoroscopj 
the esophagus is found to Lt mosalili. ^fobilcz-itiofi md transection of the jntn 
tlioracie esophagus distil to the lesion cm lie accomplished through either the 
right or the left transpleural approach In those lesions whose upper limit is 
within the iieel more dissection will be lequircd through the cervical approach 
than IS described in the original Torek pioccdure TJie incision mav still be 
along the antcnoi bordei of the loft steniomastoid muscle but the sternal head 
of this muscle should be diiideel to provide added exposure md the esophagus 
ipproaehed between the carotid sheath md the thjroid gland The cervical 
esophagus is then brought out thiough the neck wound the tumor excised and 
the margin of the proximal esophagus sutured to the stun at a suitable level 
k skin lined anterior chest wall esophagus can lie constmeted later is described 
l)v Stcienson • 

Second Trotter “ Eggci-s * and ookci ' hi\c described a radical operation 
for cancer of the cervical esophagus which iniides tlie postencoid region the 
antenoids the thiroid gland or the tnchei itself Tim operation consists in 
resection of the larnii and esophagus and adjacent jugular Ijinph nodes en 
bloc k preliminan gastrostonis is made and i low traclicostomi is proiidcd 
under local ancslhesn to furnish an iirwas and in opportiiniti to introduce 
o\ygcn Sodiuin pcntotlial his proseil to be a satisfactorj anesthetic agent 
Bilateral rectangular skin flaps including pialisnia are eleiated the prelarj-n 
geal muscles resected and the stcmil origins of both sternocleidomastoid miLsclcs 
divided The thsrmd isthmus »s scscied and the lohes of this gland reflected 
lateralh I nnpb nixlcs alon the jugular leim are mobilized and reflected 
medialU and if nccessari one internal jugular vein mai be resected The 
middle thvroil veins on one side are divided and the literal wall of the csoph 
agus IS visinlizcd to determine the lower limit of the disease 

The trachea is next transected it the level of the second or third tracbcaj 
ring somewhat hieher postoriorlv than aiiteriorlj The superior larjTigeal 
nerves and arteries are divided it the level of the greater cornu of the thyroid 
cartilage The liTpopharvaix is then entered through the thv rohyoid membrane 
md the mucous membrane overlvmg the epiglottis is carefuUj preserved but 
the epiglottis itself is removed wilh the lannx When the suponor limit of 
the tumor is ilentifd tbc mucosa of the hvpopharvnx is incised 2 cm cepbalad 
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sncounterid in om sciicb The rsopbagns sliuiiid be stiidictl i lutulh under tb». 
tiuoioscope, not onl\ Auth a timk bmum su-siMnsion in order to ontlme the 
gullet, but also to assess the jm«o>rfil pittcm after the bolus lias piased Esoph 
agoscopj should be eairied out in €.\cr> suitable cisc is the nest diagnostic 
incisure Proper csaluation of persons who coinphm of i “seraping throat' 
or Mho have ininnnal swallowing diflieulties is aiduotis and this maj eieu be 
true of people with pi-omwient swallowing dilTicult> AMicn leucoplakia is 
present m the itioulh in imestigition of tbc esophagus is not amiss, as there 
IS a definite assodition of precdnotious kueoplikn m the whole of the upper 
digestive tract 

The earlj di i^uusis m i\ In. conf«ise<l with foiiign 1 odiis ictained immcdi 
atcly beneath tlio tncophirsived loiistiittnm or with tniimatic ulceration in 
this area of narrowing One i>J the major scni/itoms of llic ITumr-er ^ inson 
sjTidrome is dcsphagii ind when not areonipmud In otiicr findings such as 
glossitis aiiimia aohloihjdna cnekcil fingoinnils cti nn\ be difficult to dif 
ferentute from caremoiua I iirthcimore the two diseasii maj coexist Foi 
instance Akeilund and "Wclm* snrvijing twentj nine micioscopically proved 
oases of eailj cancer at the esophageal mouth found twentj four in women oiid 
scienteen of these women hid, »i addition signs and sywptonn of Pliiniiner 
^ inson disease In our senes of eighteen women three bid siiflieient esadenee 
to warrant the diagnosis of a Plmmner \ lason ndioine 

Prominent ostcoirthritie spurs of the Jowei c meal icrteliiae can cause 
djsphagia in the elderly Other cxtiiusic factois winch cm produce clisoidei 
of the swallowing mechanism in the iieefc meludi letropharvngi il il si ess tuher 
eitlosw of the ccrucal icrtebfif rtvnrrent J »n ng il neire iwnh sis sndthtioid 
or IvTnpli node enlinremcnts 


TBI milNT MnilODs 


If a patient with caicitiomn of the ccrvnal esophagus is put on a high 
caloric, supportise liquid diet the life expectancy is approximately five months 
from onset of symptoms {Tiblc II) \ sitistactory gastrostomv increases lift 
ixpectancv Silightb In two ihmls of the eases x rav therapy directed toward 
the tsopliagus briius d>out some dtgiee ot amelioration of tin s\mptoiiis and 
tempoiaiily reduces the si7c of the „iwrlh thus at least allowing silna 1 1 he 
swallowed and by this inethanisni docs much to picvcnt aspiration piieumoiim 
The life expectanev of swh i piticnt afUr x ray therapa ami i.istiostom\ is 
rore than one vear and an occasion il patient mu have complete arrtst ol tJi< 
cancer This desirable result bis occurred in two cases in our experience 
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and stay sutures arc applied to inamtam control of it The C5.opliar.iis is then 
mobilized from tlu. pieiertebral fwin Considerable mobilization distal to the 
tumor can bo secured by thm nianemer 

The esopbappis is then disidcd 2 em distal to the lower nargm of julpabk 
and sjsua)j7ed disease Ag-nn support of mucous riembrine margm is secured 
with stay sutures The trachea is sutured to the maigin of the replaced slut 
flaps m the midliiic with mterrupted silk sutures not more than 3 mm apart 
In a simihr wa\ the inferior esophageal stoma is sutured in one of the literal 
incisions at least 2 cm from the permanent tracheostomy, and the pharyngeal 
opening is also sutiiied superiorh A Lcsinc tube is introduced through the 
nose and into the stomach 

At 1 liter stage the cervical esophagus is reconstructed Pacli btoina should 
readily admit a No 40 rrcneli lougie but if it is tight it may be culirged bv 
an incision through shin and mucosal memi lanc with rcsuturing of skin to 
nuieosi along this vertical line Rcconstmction of the gullet is effected by i 
skin lined tube turned m upon ilsclf and sutured with interrupted triple chromie 
catgut sutures of the inveiung tvpc Adequate patenev can be secured as 
advocated hv Stivensou' if an envelope like flap is used at each end of the 
skin lined tube Finalh the laleial si m flaps are mobilized to cover the reeon 
structed esopliagus or a Padjett graftimv leuscfl 

Third scgnicnfj) resection a less radical resection of the eemeal csopha'Tis 
IS feasible when cancer has not estended completely through the muscular coat 
This holils true even for those lesions at the cricopharyngeal pmchcock where 
the tumor is paitially on the anterior wall In svich cases resectability vvafhoiit 
sacrifice of the lannn cannot be determined until exploration of the postcncoid 
apace is undertaken I esions as Ion as the sternal notch can be rcipeted m this 
manner 


Preliminary gastiostomy may le indicated and trncheoxtomy is cxscntial 
to allow the use of sodium pentotbal anesthesia and provide protection against 
postopcmtive larvngeal eilema or bilateral aMuetoi cord parahsH due to 
reeurnnt laryngeal nerve injiirv 

In this operation a single ret tongular flip with its base laterally is elevated 
on the side of the greater tumor piomincnec (Fig 1 A) Again the sternal 
and clavicular lieads of the sternocleidomastoid muscle are mobilize<l and the 


lateral surface of the esophagiis is identified after dividing the middle thvroirl 
veins and inferior thv roid arterv Fxposurc is gnatlv improved and the plastic 
tube nconstructio i is facilitated by thyroid loleetomv at this stage The esopi 
a^’iis is then mobilized from the prevertobnl fjstia by 1 lunt diss«tioti Nest 
the tracheoesophageal groove ls developed bcliw the tumor bv blunt ibs-voetion 
(Fi" 1 The esophagus is completeh mol diwd at this level and the recur 

r jarvnoeal nerve identified and dissected out from eaulad of the disease 
.Vnfil It diA behind tl c thv roul cartilage T1 e esoi hagus should 1 e scj arated 
Lm the lioaenor ««n of the for «t Irost 4 ™. aho.r the palniHo tumor 

nin.o.t all caar, tl c orpos.to .nfrr.or ll.rro,.! o.trm r hr ,<r„rr I t. ill,™, 
separate dissection Ihroiiah the other side of the nrrk (Fv .) 
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Case 1— P I wts 49 jears of ogo ttlien olmilted to Memorial Hospital in the spring 
of 3940 Mie hid complained of dy^phigia for «cwo years, and e«ophag09eopy and biopsy 
had sstabli'hed a dngnoMS of *quiinous eircinoma, grade 2 . of the fir«t portion of the eerncnl 
e'opliagns A preliminary Janeiiij type ga«tro«loniy ais done for feeding purposes 

Treatment ivaa entirely by enrgwal iuea*i»ns and the pToeedme tcqnured fiee major 
•tagei and extended orer a period of more than twelte months The first stage was earned 
out under intratracheal cyclopropane onesthesia A wide rectangular incision n-ai made across 
the lower part of the neck with its base on the left side The lower half of the right steruo 
cleidoma»toid mu«<le was eici«ed rerealing a hard, adherent, right lobe of tliyroid ghnd, 
wliwh was aUo rcmoied (nistologicolly, this proved to l>e a Ilashimoto svuma and not 
eiBcer infiltrjtion ) The e*optiicu* was mobiUxeil, the prepared skin flap placed behind it, 
ani the wound clo«ed Iiuruig the sub«e<iueiit ten ilay«, tfn«ion and interference with blood 
"upplw caused necrosis of the eaterionted portion of the esophagus, and at the second opera 
tioii the nwrotic portion was temoieil bv enuterv and the upper and lower awtturee sutured 
to the skin 

During the next ei^l t months rarious uti<aii<tactory measures were employed m an 
atteuipt to maintain a coiumunication beinoeii the pliaryax and C'ophagus When the stne 
ture finalli closed and ol »tfuetion bceaine complete, the fir«t step in the plastic reconstruction 
was earruM out under local &Be«tlie<ia by opeoins the right «ide of neck, wcismg old scar, 
nioliliiing trachea and larinx, and placing in the defect a large I'adgett skm graft Tins 
Srafi mas ohtamed from a (oinparatiTels haiilw portion of the right lower al-lomen, and 
it I caled in place by primary union 

Vfier On interval of three months, llic patient was readmitted, a retrograde esophagos 
copv was undertaken, and a «iiiall ©live lipped bougie was pa'icd upward to the point of 
^'traction in the lower neck \ .mall inci.ion was made in the graft at the point where the 
mg, e could be palpated A Hack a, a thread was then tied to the bougie and brought out 
'rough ilie gn.travtomx «toma The optimum point for inching into the pharynx was located 
1 le «anie fadiion and the .aroe Hart, wlk threal was then brought out the patient’s mouth 
an 1 anchored to the skin of the ihetk 

*"*""*’ aperture, were greitlj- enlarged and an accurate npproxima 
•a of tKin and mucous mitnbranc was obtained 

was *'? "** ^ The anterior wall of cophagu, 

from ‘ of the graft so as to form n continuous 

wou^/ to csophagu. Five grams of snlfathiawle powder were then placed m the 

on ibo ^ «>«hont feiiaion oier the tube A full liquid diet was taken 

"■ 

"''5 “I «>e e,opl,agn, 

o|i , an ain at lauaopl.lm, probably Iho rrsiilt ot rhronia partial 
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Two jiietliods are available for completing tbe oj>cration If the lesion is 
particular!} tilcerated and mfeeted the esophagus maj- be c’ttoriorizcd b\ siilur 
ing a Padgett graft behind it covering the carotid sheath the prevertehral 
fascia and the lateral aspect of larvnx and traeliea (Fig 3) Four to scien 
dajs later the itivohed segment of the tsophigus is resected It is well t) 
leave m place black silk autmes on the esophagus at the desired levels of resec 
tion at the first proccduie as Jatci inipation of the esophageal wall is not 
accurate due to edema anil granulation tissue Tins method Icav es some stenosis 
of each stoma requiring later plastic mol iliratiou prior to final reconstraction 
of 1 slan lined esophageal tultt 

It IS more hatisinctoi} to n sect the osoph uus at this stage and suUui t! e 
supenor aud inferior stoma to the repheed },lcm flap margins A graft is often 
needed over the prchrjngeil iniiseles and laltr tubulai reeonsfruetion is as 
previoush dcscnl cd (Fig 4) 



In the present senes of sevenU seven casts theie haat 1 en eleven opei > 
tions on the eeivital esophagus an openlilitj rate of 14 j er cent In sevin 
eases (64 per cent) the tumor was rescctdle Of llic s v(ii i atients whose 
ervieal esophagus was resected one died on tin, scroi d posto] erative daj of 
) rv edema and nivoeardial mfairrtion Tl e immctliate tonvalesecnec of 
pt patients was unenmi heated f ur |>alients vm n alive and without 

Ihe o er „ one sear nine moiill s and si\ months after 

evidenee ,n. three sears an 1 three months fnl 


lowing surgery (Table HD 


alive with recarrenec three jears an 1 three months fol 
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obstruction ot thyroul origin She was well iiiotxj tliuu stvtn ycTi-s alter excision 
of the esophagus One ean only hope that cliAO'ise iwll not recur in the future 
or all oiergrowlli of hair cause esophageal o1 struction 

CvsE 2 — AI 11 • n Oman Shcl G) yean vtni < lin ttc 1 to Men or jI II(]>p tnl tpr 1 ‘>j 
1911 8) c compla ned o£ 1 fficalty to s aUm o" of s x t e«k« lunt on anl pn n in the baek 

of tl e throat til eh Rrxlually exlcoJpil tin b into the cl est \ rnj stud ea rcrMle 1 a defeat 
in the cemea! e«oj4 gus anl c*<irl ■'(;i><«N>iy anl I op y e Isl li«I cl n d agno« a of pap Harr 
cp lermn 1 care noma grsle ” 



V Janeway typo gasirostoniy as estaW si ed under local Bne«tl ps a Apr 1 "s and 

exterior lat on ot the corneal esopl agns naa carr o t out May 10 lOtt A rpcfanptkr si n 
fl I) nas ra «pd on lie left s de of Ibe neck nol port ons of tlo left sterooclc don asto d 
aernohrod and stemothyro d niu«ele« and Oc toft lolw of tljrod n-ero res cteJ The 
pcmeal c«opfiaff«s tra* extee oriel (Fiff 5) TJ e f<if ent eoul} jhca a raHoir 

"• 1 fficulty these 1 qu h pass ng Ihroo-I the lalsct esopi agns orcr tl e tk,„ 


pal ent of Df 
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^f'ssiatis d!€e&^ appeared ia tie aeck ut itkrei, 1947, and a stirgica/ rpsecJioa oa» 
done followed by high TOltage x ray therapy The patieot was alire with endence of recurrent 
di'ease, three years, four months after operation 

Case 3 — -T K, a woman aged 52 year^ was admitted to hlemonal Hospital Feb 20, 
1947 ITie patient had complained of diffienKy in swallowing solid food orer a period of 
fifteen years The dysphagia became serere about eight months before admission to the hos 
pital, and she was finally unable to swallow anything but liquids X ray studies revealed an 
irregular stenosis of tl e lower portion of the pharynx an! the upper portion of the esopi agn< 
(Fig 6), which caused marked diSBcnlty m the passage of the bariuni There was al«o aa 
anterior displacement of the laryTa bv a soft tissue mass in that region Esophagoscopy and 
biopsy e«tabliM ed a diagnosis of sqoamoiia earemoma, grade 3, of the cervical esophagus 

V preliminary gastrostomy for feeding purposes was done Feb 26, 1947 The cervical 
esophagus and lower hypoplinrynx, along with adjacent paravertebral nodes and the right 
recurrent larviigi*nl nerve, which was adherent to a lym^ node, were Te“cefed on March 6 
1947 The stomas, superior and inferior were carefully aituted to adjacent «kio and a split 
graft was placed over the exposed larynx. Healing was «atisfuctorj, except that one half of 
the graft on the lateral laryngeal surface Oil not take The removed nodes did not contain 
metastatic cancer Plastic reconstruction of the esopi sgus was carried out May 15 194*, and 
tl e patient was later able to take a soft diet (Fig 7) 

There was no eiidenee of local rec orrenea nor palpal ly enlarged eerncal lymph nodes 
•IX months after excision of the eemenl esophagus. 


SDUUABT 

Cancer o£ the ceraical esophagus differs somewhat from cancer oeeiirring 
in the lower portions of tlie g^let m that it occurs at an earlier age and is 
noted with relatncly greater Ircquencj m women 

A higher percentage of erode 3 squamous cell cancers occur in this portion 
of the esophagus, and a much smaller number of adenocareinonias is encountered 
Of Bcventy seven patientx, 22 per cent had cervical lymph node metostasea 
from cancer of the esophagus at the time of admission to the hospital 

Two patients with advanced cancer of tlie cervical esophagus treated by 
a combination of radiation and surgery, were alive and well ten and ten and 
one half years, reapectively One patient had a surgical extirpation of the 
cancer of the cervical esophagus and a surgical shin lined, tubular, reconstme 
tion seaen years pic\iou<«ly, and is alive and free of disease at the time of this 
communication 

Cancer of the cervical esophagus if discovered reasombh eaily in its 
course, can be cured surgically, and ev m when the disease is acl\ anced and cervi 
cal metastases are present a control of growth may be obtained by aggressive 
surgery plus substantial irradiation 

In some detail three methods of sni^icdlU dealmg with this disease have 
f/een diwmased 
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PROGRESS IN THE SURGICAL TREATAIENT OP CARCINOJtA OF 
THE ESOPHAGUS AND UPPER STOMACH 
Toitv H Garlock ALD Nfw^ork, N Y 
(From the Surfft Srritef >f the VnanC Sjan. Itnsptinl) 

T lir jncsent Kjinposmin on tlit problem of cancer of the esophagus and 
caidia is indioatnc of the ineieasmg importance tint >s being accordeil this 
siib|e(.t tliioughout the world In eompnrjson with the siirgeri of (ancer of 
other parts of the gastroinlestinal tract it w tliie that csnphagcil surgety is still 
a \ouiv th'ld Ilowticr, pm^rc^s m this tlchl of snigen has hcen so rapU m 
the last few a eai-s that it remains to accutnul itc a large mass of data cspcnalh 
with rcsptit to longterm follow np studies in owlci to appraise propirl> tic 
effieaej of siugerv as a emativc measurt Thest facts are King gatlured witl 
surprising speed liecansc surpen of esojiliagcal cancer has been taken up ns a 
giamp btud' iH most of the major clmus of this country and in nianj clinua m 
other lands I might cite the eicclleiit ilmic for diseases of the esophagus estob 
lished in Mgentmabj Finochietto and londncteil In Resano 

In this aititle I would like to indicate in a geneial war o) seuations basel 
on an opcjatnc esperieiico with appiovimatelj 250 casts emphasiring partieu 
larh the piogiissn e steps that have been taken m the deselopment of this brincli 
of suigors ^nd the changes that ha\e occurred in the preoperative opentne 
and postopPi itne management Progiess m aiij field can take plice onlv bv a 
piocess of trial and error and this is particulaih applicable to the subject under 
discussion It must be emphasifcd that the tremendous progiess in esophaged 
sutgerj dunng the past ten j ears can m large measuie be attributed to the great 
developniPiit of American surgerv during the past tweiitj five jeais the under 
standing of the altered phjsiologic relationships attending open thoiacic pro 
(cdurcs the rapid studies in the held oi aiicsthesiotogv and the i event discover' 
of the newer antibiotics 


astrointestmal tract It therefore becomes imjiortant to view with concern 

'■ „ .Vn V of deglutition and to adopt meisurLs to cstit) 

mneccssarv to stiess the importance of a 
of Iht esopliagns cirdia aiil the so called 
" jjt fliea 'A tv* s,*<jw/ich. aJon^ tlie lp^innm.r ol the greater fiu\ In 

opinion es iphagoscop' should Ik. d>ne in evin patient widi ra ho^iiphic 

Becei\e'l foi 
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e'ldeiue Mispieious of cdrcinoma II is soinetinics e\ticini*b JiOicult to dif 
ffrentiatc a lionisii from a malifmmtt lesion on the riuliocniphie eMdenco alone 
I hail Seen smooth eomeal ubstntctions at or iiear llu Oiiulia which indicated 
probable benioin cardiospasm "iet the biopsj specimen obtained at csopha 
goscopi disclosed the presence of a neoplaMn On the other hand it is not un- 
eoiamon to encounter instances where the \ raj esidcnee strongls suggests a 
neoplasm but the esophagoscnpic csaniination discloses a bennm stricture, a 
peptic csopliasitisj or a chronic inflammatoni reaction as seen in s'l^hilis These 
are some of the important reasons for routine esopliasjoscops and biops\ in estah 
lidnng a dnanosis of carcinoma 

The pathologist s report of squamoiiN lell canter iioin the hiopss specimen 
indicates that the tumor has originated in csophaceal mucosa When the find 
mg Ls one of adenoiauinonia the indnation is char tint the tumor lias had 
Its orisui at the eardia or upper Rtoinach liasc em ountciid manj e\amples 
of eateiisise upward ginwlh along the esyphaireal "all of tumors arising at the 
fJnJia This eatensmii luaj he eutireh suhnmeosal and mas not be csulent to 
the esophagciscopiat (iro"tli of squamous cell eareinonias in the opposite di 
rcction apparcnllj does not occur Such tumors will prow as far as the esophago 
Bistne junction and will not proceed beyond this point Tins has been a ctinons 
patholocie differentiation between these two t\ pos of e inc ers 

Increasing opeiatuc experience during the past ten scars in the treatment 
t)f this disease has disclosed certain pathologic mfoimation concerning Ijmph 
Rode spread which was not known heretofore Lntil recent j ears all our Knowl 
rdge concerning the pathologs of this disease was based on autopsj material 
and represented the terminal stages It is now knocni that some of the tumors 
of the thonoic esophagus niaj grow m a penplieml diicetion and quiekh be 
Come iiiopcrahlc bs nasoii of fiaatioii to the aorta, Inlua of the lung left mam 
bronchus, or certebral column On the basis of this operatise espenenee m the 
'■anous stages of the disease it has also Iwcomc clear that spread to the Ivmph 
nodes mas ho not onl\ to the immediate sieinitj of the tumor but also to nodes 
far removed from the growth That is, to saj, tumors of the middle third of the 
esophagus maj spread to the paracardial or penpancrcatie nodes below the 
diaphragm as well as to the regional nodes in the mediastinum or hilus ol the 
lung or prosimalh to the lower ecrsical ngion (node of Virchow ) Adenocar 
iinonia arising at the cardia or upper stomach maj show no extension below 
the diaphragm, set exploration mas disclose cvteiisivc dLssemination to the 
Structures m the chest, namelj, mediastinal nmlcs, pleura, or pcnc.aidium 
Squamous ceil tumors rartlj, if ever, metastasize to the hver However, hepatic 
involvement via the portal svstem is frequently seen with adenocarcinoma of 
the canlia 

Increasing evperieiui with the surgual treatment of this disea-xe has dem 
onstrated ven clcarlj that it is desirable to consider it as a group co operative 
problem to include the combined efforts of roentgenologist, esophagoscopist, in 
tenijsf, amsfhetist, surgeon, operating room staff, and nurses for postoiicrative 
care This experience has nho emphasized the value of careful preoperative 
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preparation frequeiitlj prolonged for two or tlirce weeks A studj of the post 
operative complications and causes of mortalitj has shown the great preponder 
ancc of cardiovascular accidents over all other complieatmg factors Post 
operative cardiac difUculties or cerebral accidents are m the main in the impon 
dcrablo group and cannot usuallj he predicted preoperatnely or even guarded 
against However the internist becomes an important member of the team in 
his appraisal of the cardiovascular capaeitj of the patient to withstand an e\ 
tensive operative procedure The incidence of postoperative pulmonary com 
plications has been matenallj decreased since we began to utilize preoperative 
nebulization of penicillin of the bronchial tree This has been a real advance in 
the prcopcrativo preparation The low incidence of chest and wound sepsis in 
our scries is indicative of the great imytortanec that wc attach to scrupulous 
wound protection nontraumatic opeiative technique thorough hemostasis and 
meticulous suture anastomoses This extra effort at the operating table will 
paj dividends in the form of a low vvoond and chest morbiditj 

It seems superfluous to stress the iniportance of meeting the j atient s pro 
tcin carbohvdrate fluid electrolyte and vitamin requirements during the period 
of preoperativc preparation Deficiencies as indicated bv blood studies and elm 
ical appraisal are made up hv miravenous injections of proteins plasma whole 
blood transfusions parenteral vitamins etc Checking of the patient s weight 
bv daily mcnanrements aids the surgeon matenallj m determining the degree 
of nutritional improvement Repetition of the original blood studies in tie 
latter part of the preoperative penod is alwi desirable for comparative purposes 

The progressive improvement m the operative management of cancer of 
the esophagus and enrclia mav perhaps best I e emphasized in the form of a step 
bv Step tabulation 

1 T1 ere seems to be fanlj general agrecinciit now that the question of an 
csthesia is of paramount importance I am convmced that unless the anesthetist 
IS thoroughly competent the suit;«on should not undertake this operation In 


ticularlj noticeable with the foreign 6ur„eons wj o are now visiting America in 
incica-smg numbers The anesthesia of tho cc todav on the basis of on extensive 
cxpenence witli v arious modalities is intratracheal gas oxj gen ether 

2 For cancers of the middle Hurd of the esophagus it is no longer neccs 
sarj to utilize the Torek operation It is no v possible to restore normal gastro 


tonK«ed to the stump of the esophagus Ilecentlj in a patient with a carcinoma 

just above the arch of the aorta I was able to bring the stomach through the 

apical aperture 

the lower part < 

tion of the stoi 

the various con i - 
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wall and loops of jejunum in au attempt to restore esopliagogastne continuit\ 
The operation of supra aortic esophigogastrostoraA is a recent development in 
esophageal surgers 

3 Since Phcmister s first successful csoplmgogastric anastomosis in 1938 for 
cancer of the distal part of the esophagus most surgeons liai e adopted this pro 
cedure as a routine measure for tumors of the toner esophagus and upper stom 
ach Until rccenth this was aeeoniplished b\ a transthoracic transdiaphrag 
inatie route Frcquentli after the patient had been subjected to a formidable 
transthoracic C'lploration on inoperable tumor was disclosed by resson of ev 
tensile mctastises below the diaphmgm It is for this reason that I suggested 
some years ago the great desirability of demonstrating a resectable tumor by 
the simpler expedient of an abdominal exploration alone If the growth was 
found operable the abdominal wound was closed and a transthoracic resection 
^as then done A. recent development of this thought has been the perfection 
of a comliined abdominothoracic incision with simultaneous exposure of both the 
upper abdomen and the loft thoracic cavity This incision has simplified in no 
small measure the whole problem of the sunrical treatment of cancer of the lower 
esophagus and upper stomach Because the incision is a large one the approach 
IS more direct and all operative mancmers can be earned out under direct vision 
with minimal trauma This has been clearly disccniiblc m the much smoother 
postoperatno course the lower mortality and decreased incidence of postop 
eratne complications The combined alMlominothoroeio approach has a wide 
field of applicabilitv and should be the exposure of choice for total gastrectomy 

4 Increasing experience during the past five years lias effected some changes 
m the technical details of these operations The important ones may be men 
tioned briefly 


(a) 

(b) 


(c) 


(d) 


(ct 


The left leaf of the diaphragm xliould be put at rest by pinching 
the phrenic nerve above the diaphragm 

It IS not neccs«wrv to apph clamps to cither the esophagus or 
stomach in order to minimize contamination The esophagus may 
he kept empty In an indwelling Lcvme tube during the op"eration 
The stomacli can 1 c emptied by suction 

In the performance of (he anastomosis it has been clearly demon 
strated that interrupted silk sutures should he used if one is to 
avoid a stricture I am inclined to agree with Sweet that the ex 
cision of a Imtton of gaslne wall the approximate sue of the 
esophageal lumen also aids in the prevention of stricture 


Slight telescoping of the suture line bv drawing the stomach ovi 
It and anchoring of the stomach to lioth eilges of the 
pleura will pros ent drag on the suture line 
It is important to anchor the diaphragm aivnind the 
stomach in such a wnv as to prevent herniation of al 
tents into the chest 


transplanted 

domina! eon 


mediastinal 
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pteparaUoi\ freqvwuUj ptoWfeeil^o^t^^oott^lTt•e^^ccks ^ study of the posV 
operative complications and cinscs of mortalitj has sho\ni the {freat preponder 
ance of cardiovascular accidents over all other complicating factors Post 
operative cardiac difiiculties or cerebral accidents arc in tl e mam in the impon 
derablc group and cannot usmllj be predicted preoperativelv or even guarded 
against Ilovvevcr, the internist becomes an importmt member of the team m 
his appraisal of the cardiovascular capacitj of the patient to vnthstand an ex 
tensive operative procedure The lucideiico of postoperative pulmonary com 
plications has been materially dectea‘«d since we began to utilue \ rcopcrative 
nebuhzation of pcnieillm of the bnmrinal tree This has been a real advance in 
the preoperativc preparation The low incidence of chest and wound sepsis m 
our series is indicative of the threat importance that we attach to scrupulous 
Wound protection nontraumatic operative technique thorough hemostasis and 
meticulous suture anastomoses This extra effort nt the operating table will 
pay dividends in the form of a low wound and chest morbidity 

It seems superfluous to stress the importance of meeting the patient s pro 
tein cavbohydrtvtc fluid elccttoljte and vitamin requirements during the period 
of proof erativc preparation Dcfieiencies as indicatvd bj blood studies and elm 
leal appraisal arc made up bj intravenous injections of pioteins jlasma whole 
blood transfusions parenteral vilanuos etc Checking of the patient s weight 
bj dailj measurements aids the surgeon malcriallj m determining the degree 
of nutritional improvement nepetitioii of the original blood studies in the 
latter part of the preoperative period is also desirable for comparative purposes 

The progressive impiovcment in the operative management of cancer of 
the esophagus and cardia m iv perhaps best 1 e emplnsizcd in the form of a step 
b> step tabulation 

1 There seems to be fairlv general agreement now that the quc5,tion of an 
cslheaia is of paramount importance I am convinced that unless the anesthetist 
is thoroughly competent the surgeon should not undertake this operation In 
talking to manj surgeons who have attcmpteil esophageal resections in appreci 
able numbers I have been impressed with the fact that minj of them have been 
severely handicapped by senous problems on anesthesia This has been par 
ticularly notieeal le with tie foreign surgeons who aio now visiimg America m 
increasing numbers The anestbcsi-v of vl oiec todayr ou the 1 asia of tin extensive 
experience vnth various movlshtics isinliatracheal gas oxvgen ether 

2 For cancers of the middle third of tl c esophagus it is no longer neecs 


brought to the apex of the chest without jeopardizing its vitality and anas 


the various 
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wall and loops of jejunum in nn attempt to restore esophagogastnc continmtj 
The operation of supra aortic esopha8o^nst^ostom^ is a recent deielopment in 
esophageal surgei^ 

3 Since Phemister s first successful csopliagogastric anastomosis in 1938 for 
cancer of the distal part of the esophagus most surgeons has e ndopted this pro 
cedure as a routine measure for tumors of the lower esophagus and upper stom 
ach Lntil rccenth this was accomplished h\ a transtlioracic transdiaphrag 
iiatie route Frequenth after the patient had been subjected to a formidable 
transthoracic exploration an inoperable tumor was disclosed bj reason of ex 
tensive metastascs below the diaphragm It is for this reason that I suggested 
some vears ago the great dcsiralnhtj of demonstrating a resectable tumor b^ 
the simpler expedient of an abdominal exploration alone If the groivth was 
found operable the abdominal wound was closed and a transthoracic resection 
was then done A recent de\ olopment of tl is thought has 1 ecn the perfection 
of a comlimcd abdominothoracic incision with simultaneous exposure of both the 
upper abdomen and tlio left thoracic ca\it> This incision has simplified m no 
small measure the whole problem of the surgical treatment of cancer of the lower 
esopho'Tis and upper stomach Because the incision is a large one the approach 
IS more direct and all opentne manemers can be earned out under direct Msion 
with minimal trauma This has been clearly disconiiblo in the much smoother 
postopcratiio coiu’se the lower mortaliti and decreased incidence of poatop 
crative complications The combined aMominothoracic approach his a wide 
field of applicabihtv and should be the exposure of choice for total gastrectomy 

4 Increasing experience dunng the past five years lias effected some changes 
in the technical details of these operations The important ones may be men 
boned hriefli 

(a) The left leif of the dnphra'Tn should be put nt rest by pinching 
the phrenic ncri c above the diaphragm. 

(b) Ii IS not nccessan to apph clamps to either the esophagus or 
stomach m order to minimize contsmmation The esophngus mai 
be kept emptj b> sn indwelling Lc\iiie tube dunng the operation 
The stonnoh can be emptied I s suction 

(c) In the performsiuc of the ansstoniosis it Ins been elearlj demon 
strated that interrupted silk Siituns should be used if one is to 
iioid 1 stneture 1 am incline 1 to agree with Sweet that the ex 
cision of a button of gnstiic will the approximati, size of the 
esophageal lumen also ai I in t! c i retention of stricture 

(d) Slight telescoping of the suture line bs drawing the stomach over 
It and anchoring of the stomach to loth cilscs of the mediastinal 
pleura will preicnt dn^on tl c suture line 

(cl It IS important to anchor tl e dnphragm aitmnd the transj lantcd 
stomach m sucli a w is to present hemntinn of al dommal con 
tents into the chest 
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(f) "We have ne\er found It necessarj to me an indwelling Levine tube 
during the postoperati'c penod In fact there maj be some 
danger from pressure necrosis on the suture line 

(g) There seems to he piicral agreement that undtnnfer drainage 
of the chest for at )i isl a few davs j oslopcratiuh is desirable 

(li) Before closiiu of tin opciativc wf imd SO 000 to 100 000 units of 
penieillm should be injected into the pleural and abdominal 
(antics It probabh 1ms some local liMteficial effect 

Till I ostoper itne earc of these patients is concerned niainh with the eir|\ 
ilel(ction of chest complications and the immediate application of the neecssan 
therapi Collections of trapped air should lie aspirated as qmckh as possible 
'sonous rcipiraton and cardiae difliculticsmaj ensue if this is not done Oxigcn 
thcrapv should be utilized for the first da\ or two Swallowing is interdicted 
until the fourth dai when sips of water ait permitted Tlie fluid intake is in 
creased rapidlj tlieieafter Soft food is iisuallv given on the seventh or emhtl 
daj In the last two v cars we have given |>eiucillm patcnlerall> during the earlv 
I'Ostoporative period The latter has probibU lieeii a Inigc factor in the reduc 
tion of pulmonan complications 

The problem of palliative sur^erj in < nicer of tbe esophagus and upier 
stoinnch is one open to convidtraWc distuvsiou Tlio question resolves its If 
into whether or not n surgeon is justified m subjecting a patient to an extensive 
resection in the lucscncc of nonreseetalilc local and distant metastases which 
would preclude unv possililitj of a cure ^me surgeons feel that palliative 
surgcij of tins soit is justifialilc solclj for tlie pui^msc of restoring the act of 
swallowing if oiilv foi a few months The majonly of surgeons I believe feel 
that the risk is too great and that the results do not justifv the effort I bring 
up this much dvl atod question liccanse it is important for surgeons when thev 
report a senes of ciscs to induate most cloirlj which le eetioiis are pilliative 
and wliioli are otferwi t Jf nil snigeons adopted a siniihr plan of reporting 
ti iir operatK ns toi «ancei a gn it mivs of v diiible m ltd ill (Oul 1 1 e eollectcl 
and u clearer picture could Ic obtained of the value of surgical thcrapv as op 
posed to other methods If is sn gcslcrl that m reporting results < f rescetions 
for cm cer of tie esophaf.us nnd uppei stomach the following tilmlation lie 


util lied 

CANCEH or ESOPHACOS 

Re««lable group 

MiWleTIirl 

1 local evtCDS on or noi3« ins lio *“1 

I/jcal nole involToraent 
i 1) stnl node nvolrcment 
4 Local exten* on beyond esophacos 


f es rluble I 
I \o exIenH uii 

Ia aI BO-li lul f uc t u il hI of 


^r>.^>«il«--vteosionqrnode nTOleemenl 

2 Local exten* on 

3 Ix>ral node inTOlTement 

4 D 3tal node involvement 

Pall ative group 

p.tal Third -extent of meta*ta f* 


J Per toneal niPtasfaee* 
4 Thoraeie metastaee* 
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The orcratne Inorta!lt^ slionld be calculnted sepnratelj for the resectable 
group and the palliatn e group and also for the supn aortic anastomosis and 
the loi\ anastomosis Tlie o\pr all mortilits of all groups can also be reported if 
the surgeon so desires The period of folloTi up should be olearlj indicated m 
each group Onh b\ some such method can a clear picture be obtained of the 
whole problem of the surgical therapT of this disease 

Trogress m this field ot suigorv his been so rapid m the past ten >ears that 
it can be safelj predicted that the iie\l decide holds gro it pioinise of a steadil\ 
decreasing operatne mortiliU and a npidh increasing number of longterm 
NurviTors 
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TRANSTHOHACIC GASTIlIC llESECTIOV TOR LESIONS OF CARDIA 
or STOMACH AND LOWER PART OF T'.SOPHAGUS 

Rnirw o» Gists 

John II Pv\^^, I) ,• anh O Tirnios Ciarm-, MH ,t RocjusnJi, JIinn 

D uring lOcont \cnrs the ti.msthorncK nppioach for the 'lurgiea! removal of 
lesions of the mid and lower portions of the evopUaRm and lesions of the 
oardia and fundus of the stomach has been used vntli n RratifjiiiR measure of 
success * * The c’cposure obtained by this approach makes it suitable for resec 
tion of, and complete removal of, nnliRnant Iistoits in the lower and midpor 
tions of the csopliapus and foi malignant lesions aiisiiiR in the cardia, the 
fundus, and the upper portion of the Icnhi ciirratmc of the stomach Beiu-'n 
lesions of the esophagus and stoniaeh, siuh as leionivoiins cm be handled in the 
same manner as the malignant lesions 

The majority of malignant lesions of the csophigiis na sipiawoiis tell ear 
cinomas although adcnocaremomas do occur mfaqucntlj These latter eome 
from either aberrant ga'tric mueos.\ which Rector and Coniierlj' have shown 
might occur aii.vwhcre in the esophagus, oi from gastric mucosa extending lij' 
from the stomsch into the lower part of the esophagus 

The malignant lesions of the fundus, cardia, and Icvm r < urvaturc arc adeno 
carcinomas and gcnerallv arc of gude 3 or grade 4 (Ilrodew* method) Tlic 
leiomjomaa may arise in the lower part of the esoplngus the fundus, or the 
cardia Thej are quite vaseulai, bleed easih, and mav glow to a moderate 
sized lesion 

Jlabgnant lesions of lioth the lowei part ol the tsopliogns and the stomach 
can spread by direct extension to adjacent struttuics and bv Ivmplntic invasion 
The mid esophageal lesions maj spread and invade the left mam bronchus the 
left recurrent lanngcal nerse, the left mLnor pulmomrj vein, and tlie aorta 
The lower esophageal lesions may invade the adjacent diaphragm, peucardium, 
and aorta 

The esophageal lesions nnj spread thiough the Ijniphaties to tlic regional 
lymph nodes at an carlj period Usnalh the spread is downward from the origi 
nal lesion Those nodes around the hiliis of the lung, around the lovi cr part of 
the esophagus, above the diapbragm, and the subdiapbragmalic nodes are the 
ones most frcquenllj involved Esophageal malignant lesions oftui spread in 
the voVfnMtv'sa awd v.vi«auUt laiets ot the esopbsvgw^i six tliat iti tc'-cttog the 
esophagus one must go well alxive the lesion to be sure of having nimixcd it in 
its entirety 

The malignant lesions of the stomach and altdominal portion of tlic esopha 
av- invade bv direct exlcnsioii the sple«ii, the tad of the pancreas the left 
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leaf of the dnphiagm and the left lobe of the li\cr These lesions maj spread 
throu'*li the hmphatics to iinoUt the nodes m the snbphrcmc region and those 
around the left gistnc artcr\ The\ (nn al‘o spread into the periaortic nodes 
and into the nodes of the gnstrohen'il and gastiocolie ligaments 

The diagnosis of the esophageal lesions can be leadih established There 
Ls a histon of progressne d^sphagla otteu in assoeiated feeling of fullness in 
the retrosternal region and loss of weight in proportion to the dysphagia 
Esopha^oscopj can of course establish an cvact diagnosis substantiated br 
specimens tal en at the time of examination It cannot lioucver tell the extent 
of the lesion or whether adjacent structures hive been invaded bj it Roent 
"enoscopie and roentgenAgraphic examinations can of course tell the extent of 
the lesion and its anatomic location 

These malignant lesions of the stomach iisnallv arc associated v\ith a historv 
of atypical cpigastiic discomfort and pain for varving periods Occasionally 
these patients have hematomesis and melcna but this i5 not the usual finding 
Thev mav 1 a\o achlorhvdria and usnillv ihcv I avc lost a niodoiate amount of 
strength and vvcight Roentgenoseopic and roentgcnographic examination of 
these patients is of the greatext v due liecau'^c the legions are readily identified 
Oeeasionalh lesions near the e mlu mav I c diflioult to risinlize and m these feu 
cases gastroscopic examination mai aid one m establishing the tnie nature of 
tl 0 lesion 

In all eases in which these lesions are present one should perform a careful 
phvsical examination to exclude the possilnlitv of distant metastasis. Routine 
wentgeno^rams of the thorax should be taken to be certain that there are no 
tnetastatic lesions m the lungs Patients u ho have back pain should be carefullj 
examined and should have complete roentgenograms of the spinal column and 
pelvis togctl er with a determination of all aline pho.sphatase to exclude the 
possibihtv of spinal metastasis 

nu OPEK vTlvr rm p vr vtion 

^ Churchill and Sweet ® have streswd the preoperative preparation of 
tl ese patients is important In all instances these patients should receive a high 
earbohvdrate high protein diet in cither i snft or a liquid form Should they be 
comploteh o1 '>tructed and unal Ic to swallow preliminarj jejunostomj should 
he done and the patients fid in this manner The portion of the jejunum used 
should be 2 feet (61 cm ) fiom the ligament of Treitz and even precaution 
si ould 1 e ta! cn to avoid formation of adhesions from abdominal exploration 

These patients si ould also lie given large amounts of vitamins B C and K 
'll their daih diet or 1 v tl c intravenous route If there is anj anemia or hjpo 
iroteinemia transfusions of whole blood sliould lie given until a normal value 
‘sobtainevl I ven effort must I e made to have the c patients m the l>est possible 
general condition 

A\e usualh ^i\e i ciiicillm (160000 units dailv ) mtramuscularh to these 
patients for tliric or four davs lefoic operation On the morning of operation 
"e aspirate tl o stoinaeh whenever it ispossU le todn so and remove all the gasfne 
vontents 
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ANiSrUISlA 

I or thc&e cives w e ii‘.e nitrons oxide ether, and o\j gen anesthesia, using an 
intratracheal tube in all on«!Cs Admimstiatinn of fluids is staited lontineh in 
one of the ^ eins in the foot m all of tl cse cases 

OPEEATION 

After the patient Ins been anesthetued md intravenous administration of 
fluids has been started fie is turned on the right side with liotfi anus drawn for 
ward and. the light arm fastened senirelv on an arm hmrd An oblique incision 
Is then made over the left ninth rib A long segment of the ninth rib is then 
resected the edges of the incised area ire covered with large gauze puls and 
tfic Tudor Edwards chest retractor is put in and spread open Anj adfiesions 
of the left lung are then freed up with sharp dissection and the lung is retracted 
out of the wav with a gauze pad and an ovcrI>in^ flarruigton rctiactor Ev 
ploration of*tiie thorax is then earned out feeling cirefnllj for anj involve 
ment of tlie lungs and Ijmph nodes around the esophagus (he dnphragm and 
the hilus of the (eft lung If the grovrtli seems to be resectable, a few cubic 
centimeters of piovaine hjdrochloiidc (1 pci cent) are injected into tl c pfirenie 
nerve and an incision is made in the central tendinous portion of the diaphragm 
The cut edges are then grasped with Jong tenacuia and held open r\ploiation 
of the abdomen is tl cii carried out to determine the final operabilit7 of the lesiou 
The stomach spleen gastrocolic and gistrolienal ligaments the letropentoneal 
nodes the liver and pelvis arc all earefuUj pxlpatcd If resection is feasible 
the incision in the diaphragm is enlarged with division of the emra and ligation 
of the left inferior phrenic vessels 

In cases of lesions of the lower pait of the esopliagus and lesions of the 
fundus and eaidia of the stomach to which the scope of this paper is limited 
paitial gastrectomy and esophagectomv with esophagogastric anastomosis is the 
procedure of choice After incision of ll c pulmonaiy ligament mobilization of 
the esophagus is undertiken l>5 blnnt dissection Care must be exeuised m this 
step since tiuj esophageal aiterics arise dircetlv from the aorta The vagus 
nerves and any Vessels aceoni]iaryiDg them are then ligated and sectioned 

The upper portion of the stomach is mobibzeil i \ division and ligation of 
the vasa brevia and the gastrolienal ligament The left gastroepiploic vessels 
u e identified uid eaicfiiUj luated The lessei omental s ic cm tl en b, evplored 
easily Should the tail of the pancreas or the spleen 1 e invaded it can be re 
moved along with the other oigans The stomach is gentlj pulled upward and 


%frohei>aUc ligament is divided and any bleeding points are ligated dissection 
^ continued down toward the antrum of the stomach and care being ever 
nreserve the right gastric artery and vein Dissection along the greater 
t re u? then continued down past the gastrolienal ligament and into the 
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gastroLolie with li^ntion 'iD«t diMsuii ot all \es‘?tls Ijing in the gastro 

colic ligament Care is taken to jireveiwi. tlie light gastroepiploic \eb!sels since 
these and the tight gastric \essels con«stitutc the blood supplj to the entire 
stomach 


hen the stomach has been adequate!} treed so that enough of it can be 
brought up into the thorax to enable one to perform a satisfactory anastomosis 
tno large stomaeli clamps arc placed on the stomaeli well below the lesion and 
iiMsion of the stomach is done with a knife A gauze pad is carefully fastened 
o\er the proaimal cut end and it is pulled up out of the incision The lower 
cut surface of tlie stomach is then closed with a double row of continuous chromic 
catgut (No 00) and one row of interrupted silk sutures 

^Vith the stomach well pulled up into the thorax and a gauze pad carefullv 
placed to prevent contamination a circular inmiou about 2 5 to 3 cm in di 
auieter is made m the anterior wall of the stomach near the greater curvature 
■‘Ui bleeding points of the vrrous and miivcular lajcrs of the stomach arc con 
trolled and a sucker is introduced into the stomach to aspirate all gastric con 
tents The lower segment of the stomach is then coveud carefull} with a gauze 
pad and the esophagus is divided at a suitable point above the lesion "We have 
been dividing the esophagus between a pioximally placed Smith Thomas bowel 
clamp and a distal straight clamp It is our feeling that the esophageal tissue 
not damaged when the Smith Tliomas bowel clamp n put on carefully and the 
proximal esophageal segment can lie drawn down to the stomach more easily 
^ an if the clamp is not used Gauze pads aie carefnllj placed to prevent an} 
Soiling of the adjacent thoracic xtructuros and the anastomosis. 

The osopliagogastiic anastomosis is then begun Interrupted mattress 
sutures of No 000 braided silk are placed Ktweeu the seromuscular la} or of 
posterior wall of the stomach and the miiscularis la} or of the esophagus 
he Proximal Smith Thomas clamp is rcniov cd nnd a second laj er of interrupted 
Si k sutures (No 000) is pheed between the mucosa of the stomach and the 
mucosa of the esophagus The posterior hver is put m first then a similar 
anterior 1 ij er is put m and m interior li\ cr of interniptcd silk mattress sutures 
Is placed between the inuseulans of the esophagus and the seromuscular la}cr 
® the stomach It anv omentum is available it is carefull} ticked around the 
esophagus At this point iii the operation a I cvine tube is inserted through the 
patient s nose ind is pushcil down throu'’li the anastomosis into the stomach 
I sutures arc placed close loMlhcr in mikiiigthc anislomosis and all arc care- 
w > tied to prevent iin liic tension and tutting through of the sutures All 
ensjon on the anastomosis is prevented b} fixing the stomach to the mediastinal 
picuTa with sutures 


•‘loniMh Wow tho 

Tho ohm',' ««t of tho ilnphnumtlc meision is closed 

”*^"0 IS orusliul foi tomponrs psnhsis The operatJVe site IS 
“f Zcphinn (1 10000) nnd solioe A stab 
.oood ,s p,„ ,ho ,o„„, .eterstnee I mW.room catheter .3 mLcd ™d 
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Bronehosc ojn is perfonutd wliile the patient js m the operating room The 
hronchml tree is caicfulh mspeetctl and all secretions are reino\cd 

POSTOPFB mvi C\R» 

The patient is placed in an oxtijen tent ns soon ns he returns to hia room 
\asal suction is stnrted on the inhins nasU oithcter and suction of from -10 
to -15 em of water is mnmtnined on the thomeic drainage catheter Admm 
istration of penicillin is stnrted at once and usnallj h continued for die to 
se\en dnjs Glucose, blood, nnd isotonic snime solution are given parcnteialh 
ns needed foi the first three or four davs 

The o\%gen tent is discontinued after tnciitj four to forfj eight hours 
nnsdl suction is diseoiitiiuicd nftei fortveicht hours and 1 flindounee (30 ce) 
ot water is injected hourij into the nnsil tube If this is toleiated well the 
\olume of the fluid is inerensed I sunllj ilwut the fifth dn after opcntion 
ndministrntion of liquids !w montli is lie^m If this is well tnlernfed we reiuoie 
the nasal tube cndinlU adding soft foo<ls to the diet such as cereals eggs 
pureed \ egetablos ground meat and fish md onstanls 

Koentgeiiognms of the tfioiax are mitfc «lai/j for the first three or four 
dnvsbj means of a poi table \ n\ apparatus md the thoracic catheter is eheokel 
frcquentlj to insure its patenej Vhen the lung Ins been well expanded foi 
fortj-cight lioun we usuallj ixmose the thoracic cifhelar using an airtight 
dressing oxer the incision Gcnerallj we remoxe the thoracic catheter about 
sexentj two hours after opci ition Supplement irj vntamms and fluids (such 
ns blood glucosi ind so forth) me given in the iWistoperntne period as needed 
bx the jndixjdml patient IVc allow fluso patients up ihout the fifth dav after 
operation 

BCXll W or ClSFS IN XXHItU 111 HIM ION W IS 1 TarORMFO \T TIIF 
M \XO CLtNtC 

Untd Ian 1 1946 one of us (O T O) li id peiformed tiaiisthoracic e\ 
ploration in seventx cases In Ihirfx one (44 i>er cent) of these there was an 
inoperable nnliainnt lesion of the esophagus caidin or tnndiis of tlie stomach 
In all of thc^c fhirti one ewes ot jnoper«ilJe indignant lesions fheic nere no 
postoperative deaths and the immediate postoperative course was unexentful 
In three cases (4 ptr <tnt) there were lenign gistric ulcers high in the 
cardn or the lesser cmntnrc Tiansthoracic icsectioii w is cairied out in these 
cases without diflicnltx all of the patients recoxered uneventfudj and have 
icmameil xvell since operation In two cases (3 pci cent) there weit leiomjomas 
of the stomach In one case n scmncnfal resection of Uu cardia was done xxifh 
out disturhiii ' the csoplngus ami m tin other case a simple einiclcation of the 
leiomjoma was done Both patients withstiod the proitdiiri wed mul haxo been 
entirclx well simc operation In one lase (1 per lent) trmisthoMcic icscition 
performed beeiU'C of scxcrc cardiospasm which « iikl not bo handled con 
five)} •'nd the patient was having a pn^essixe downhill course She tol 
erated the operation well and ha« been m good hciUh ivithout am chsphagia 
r\ er since 
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In thirtj three cases (47 per cent), trmsthoracic resection ^'as performed 
for a malignant lesion of tlic esophagus or stomach Of these cases three pa 
tients had a sfiuamous-eell carcinoma arising in the lower third of the esophagus 
while thirts patients had nn ndenocarcmomi arising m eithei the fnnclns or 
cardia of the stomach Mans of the latti r lesions extended up to the esoplngo 
Sastrie junction In these tlnrt\ Ihite esses eight of the patients were women 
twemvfive were men Om soiingtst patient wss 21 jesi-s old our oldest pu 
ticnt was 6S scars old and each had a msliginnt lesion ,.nde 4 arising in the 
' irdu of the stonnch T ihle I shows the age distribution of these patients 


Table I \rK Pistriblt 


s 01 PvTiESTS IlA'isr TpvssTHon'nc PfsELTiov ror 

MSIW.VAST irsw'i 


AGE (YIt.) 


20 to 29 
30 to 39 
40 to 49 
50 to SO 
CO to 69 


fotAl ' 
Mmb 
Inunco't 
OlOfsr 


There is a fairlj wide varntion m the nature and hc^ent^ of tiic s\mp 
toms manifcstid bs these pntients Ptspln,sU was tbt most frequent strnptom 
that these patients coniphiiKd «1 a«d the soceiits of this taned a ^ood deal 
Twenta seaen of the patients (69 per cent) on whom resection aaas performed 
had djsphagia of varjnng degiecs Fiaeof these iwcnta scaen patients had com 
plpte djsphaeu ind weio uii iblc to take either lujuids m soft fo ids T1 e duta 
tJoii of the dasphagu in the mdianlual <ases avas an interesting feature The 
shortest tiiiio was three wc<ks and the longest lime aaas one aiar the aacrage 
tune of all these cases aaas two and one hall t« three months 

Epigssltic pain and abdominal alvscimafoat were the west must Ireqnenl 
ajuiptoms that these patients had Tluic aaas eonsiderahlc aanation of these 
t'lo samptoms as in mana rases the pain resembled tint of a gastric nicer 
while in other cases the pain w is quite atapieal and did not haae ana penodiciia 
aljout it Man} of these patients roniplauieal of abdominal discomfort and a 
feeling of epigastric fullness Taaefita six patients (67 jicr cent) eoniphimd 
"f epi^mstnc pain or diseomfort The shortest duration of these samptoms was 
one month the longest was taao sens In tl e three eases of heijjgii gasfne tifeer 
m avhieh transtlioracie ic>e«ln>n was icrCoiined pam had been a prominent 
siTnptom It had been present for six months fowr aeiis and eight a ears re 
spoctiaela In each instuieo the nature of the ^am was ehaaignag and it was 
mereasing in its mtensita In nil three of tiu so eases of l>enj„n ulcer the patients 
fad lost weight recenth laanila pounds (91 kilograms) twent\ tliree pounds 
fl04 kilograms) and twciita seaen pounds (122 kilograms) rcspoctiaoh In 
MOW of the changing sampiims and I ss of wei„ht nniiifisted ha these three 
ulcer patients transthoraeie resection was undertaken hecniisc of the pns,situlita 
of malignant degeneration in a licnjgn ulcer 
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In three cases of malignant lesions hematctuesis ^^as a sjTnptom but in 
none of them Mas there &e\eic bleeding In these same cases iiielena de'cloped 
In one of our cases of leiomyoma there was hcmatemesis, wJjile in the other 
case of leiomj oma there tv as melcna In each instance these were the only symp 
toms the patients manifested 

Anemia was a variable finding in these cases Only twelve patients (31 per 
cent) had a concentration of hemoglobin less than 12 9 Gm per 100 c c of blood 
The lowest concentration of hemv^Iobin was 80 Gm per 100 cc of blood, 
erythrocytes numbered 2,730,000 per cubic millimeter of blood 

Loss of weight was jiresent in twenty two cases (5C per cent) The smallest 
loss of weight was seven pounds (3 2 kilogiams) and the laigest loss was fifty 
pounds (22 7 kilograms). 

Ecgurgitation of food occurred in only five cases 

The establishment of an aceniate diagnosis was made in thirteen oases 
(33 per cent) bj csophagoscopic cx.imination and temoval of tissue for 
pathologic diagnosis In thiity cases (77 per cent) rocntgenoscopic and roent 
genograpliic diagnosis was possible Tlie roentgenologic diagnosis agreed with 
the pathologic diagnosis 

Of the thirty-nine cases m which some type of operative procedure was 
undertaken in this series, fire patients died postoperativeJj, giving a io'pitfl^ 
operative mortality rate of 13 per cent The cases and tiroes of death are 
given in Table II 


TiBiE IT HospjTJt D«tjis jv Cjvse? or Brsrenav 


BDVTil 
(BA VS AFTTB 
OPPtATtOV) 


CACSg or BBATn 


left 8<ce witT 


Bihtenl pleural msTked i 

conip«c of left laog 
Pilsteral lirooehopne imnms 


There vveic surprisingly few complications in these cases In foiii cases 
(10 per cent) a ludd wound infection developed, which was of minor impoitance, 
and cleared up with conservative measnrts In three cases (8 per cent) empj 
ema developed In one of these cases the patient died from an associated brain 
abscess on the fortv fifth postoperative dav The other two patients recovered 
uneventfully following adegnate surgical drniiage In seven casts (IS per 
cent) slight dysphagia developed after opeiation In sev eral of these dilatation 
was nerformed and the patients recovered coniplefelj in the other cases ddata 


tient died siv months alter oinnaiiuH aiow geaeiau^eti ia..,nu ..u,. .. 

T si-vteen cases ('ll P^f cent) it was necessary to remove the spleen m ad 
dom" transthoracic resection This was done heianse of cither ex 
of the malimiant grovvth into the {nstrolieml bgimcTit or invasion of the 

spleen 
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Seventy per cent of the legions vere grade 3 or grade 4, aL>o the regional 
hmpli nodes ere involved in 70 percent of the cases Of the thirtv three mahg 
nant lesions that were resected. Tabic III shows the grade of nialignaney of 
the lesion and the presence or absence of nodal involvement it the time of oper 
ation 

Table III Cr.\de op Maucsancv (Bropebs ifETHOD) 

I I NO NQCCS I 

CRAPE 1 TOTVI evsr*! 1 IN\OI\EB I NODES IN VOI VED 

- . . 

2 0 3 0 

3 11 i 8 

4 12 3 0 

Total 33 10 ' 23 


In onlj two of onr coses was prclinninrv jejunostomj neces&arj Both of 
the patients responded well and resection was performed ot a later date In 
one case it was nece’t'tary to icrfomi pjloroplastr liceouso of persistent post 
operative vomiting After this pjlorophslv the iitient did well ind did not 
have further vomiting 

The prognosis for all of these malimniit lesions should be guarded for in 
spite of adequate and presuraihlj radical suigieal remoMl of the legion and the 
node bearing wgions manj of our patients who hal undergone resection still 
died of the malignant le«ions We have divided the malignant lesions that were 
resected into two mam groups including in one group all patients who survived 
operation hm who suhsoquentU had died of the malignant lesions and in the 
second group all patients who were alive and well following the operations 
(Table n ) These follow ups were made as of \pnl 1 194G We were unable 
to trace two patients 


Table IV TiLvNSTnoRAac Besection por Maucnvnt LessIps Condition at I^st Teport 


IN-TERTAL* TROU IIJIE 
OPEILVTION (TR 1 

or 1 




1 

IJVINO 



0 to Vi 


7 


5 



1 


2 



S 


e 

2 to 3 


1 


1 





0 

4 to 5 


I 


0 

•lotvl 


1 1 


14 

•Inquiry as oC Apr I 

1 1916 





In some of our caRCN n,.ui„itati n iiid I ikl mg 1 mm otciirred following rc 
'section These arc handled satisfietoriK bv fLcdin»» sni ill ijuantities of food five 
siv times a dav resting after eating and tlcvatiiic the head of the l>ed on 
mtinng \. few patients have complained of epigastric fullncbs following eatin" 
and some few complained of vague abdominal gis pains 

isuaiil VRT 

I Transthoracic gastii* lescctmn offers tht best iiathod of surgical man 
^gernent of maligiiant lesions of the lower part of the esoplnjju, ^rid the cardia 
nnd upper part of the fundus of the stomach 
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SURCER\ 


2 Simple tnnsthoncie exploration lias not resulted m anj deaths in our 
haJids Our immcdtate postopentne mortality rate for the rises in which re- 
M ction wis pci formed was 11 i>ei cent 

3 \ltliou2:h the iinmhers arc small calculation h' the iiLtinnal method as 
desciibed Ji\ Ikrksou” mdieites the following siir\iial rites 71 jici (int lived 
lor one veil 40 jier tent li\c*t foi two scars and 31 per cent livid for thru 

RElIREMkS 

1 Adam* AV J , tscudero L Aronsolin HO an I Shan M AI Ke«ection vt tie 

Thoracic Ivophagiis A C) Qicst and txperiniental ^tudv J Thoracic Surf 7 
G0oC"0 133S 

2 Oarlock J II Tie Re esfaUishment of Esopl agogiMnc Pontioutv Fillowlne K**” 

tion of Fsoplngui for Oirrinom of Atidlle Third Nirp, Clvoef <: Ot t 78 
23 28 1944 


II 

1 



cardioesopiiaoi:al cancers treated via the 

TRANSTHORACIC AND TRANSDIArilRACJMATIC ROUTE 


Feuxdj Ame^ti, Ml), \ND EuseoOtuz^, 51 D , S vvtiago, Cmi f 
(Ttom Jhe Schofil of ''Utifrrg, lnit>r«i(^ of ('hilf, Sohailor HospiialJ 

TN the thrce- 3 ear period extending fioin September, 1943, vhen mc fii-st 
* Performed a resection of a earner located in this region until Septeiiiliei 
1946, 39 p.itients with cancers m the eardmesophageal legion ha\e been treated 
in Section B of Surgerj of the Sahador Hospital Of this mimbei, 1 jmtient 
refused inter\cntion, in 2 the tumor was considered inoperable, and in the 
icmaining 36 patients mter\ention xras carried out 

Resection was performed m 14 of the 36 oi 38^8 per cent, and a simple 
«'«pIoration bj the transthoracic, and transdiaphragniatic route because of the 
nonresectabihtj of the lesion was performed in 21 or 5S33 per cent In 1 
patient a jejunostomy was performed prior to exploration because of undci 
nounshmenl caused bj the olistruction, but it was not possible to carrj out the 
rUnned radical operation as the patient died m the first dajs of tho post 
f>peratue pctiod 

dflie mid Sex — The ascrage age and relation between the two sexes is piae 
•j^fallj the same as it is with the rest of the gastric cancers, as with the latter, 
greater frcf|ucncs occurred m the fifth decade of life iTable T) 


die 


Sy»!pfo7iifif(,ioj7y — In our patients, the initial symptoms winch wore mam 
esUd were either djsphagia (m 27, or 69 23 pei cent) or djspepsis (m 10, or 
i6 per ciiit) 5Ve considci "cHspcpsia” as discomfort after meals, indefinite 
epigastric pain, acidosis anorc\ia, flatulence etc If we relate the imtnl s\snp 
om of the illness with the resectabihtj of the lesion, we can show that thnv«. 
patients initialh complaining of '‘d\-spepsn ’ hn\c cancers that are nmre lAeh 
<obe reseemble (Table II) 

, duration of the illness from the appearance of the first sj-mptoms until 
e tune of consultation at the hospital \aric7d in our patients from oru to 
''cntj four months If we compare this with the rcscctsbilitj or iiiopcrabilit\ 
0 the neoplasm, we can show that in those with clinical ss-niptoms of loss tlian 
ffe months’ duration the inopcrabilitj is more frequent than in those with 
sjTnptoms of six to twehe months This same phenomenon we ha\e ohstned in 
general with all gastric cancers regardless of their location (Table HI) 

n our group of 39 patients with gastroesophageal cancers, w© did not 
ueounter anj familj lustors of cancer 

Two outstanding signs m our patients lieeause of their consistencx were 
nemia of \ nrieil mtensits and loss, of weight 

39 radiographic examination was carried out on the 

a «L, occasions was the first examination negstne. hut upon 

examination, the diagnosis of the suspected neoplasm was confirmed 

R*^lTe<l for publication Aup 19<7 
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In the remaining, the dngnosis Mas specifietl os in Table IV In order to 
e\aluafc the exactness of the x ray examination nc haie compared the radiolocic 
location (oi location as dctemincd hi radiognpln ) Mith a study of the resected 
opcratiie specimen, hemg able to piove that of 14 stomachs resected in 8 the 
diagnosis of the caidioijsophageal cancer coincided exactly Mith that Mhich ivos 
pomteil out hj the an'Homieopatholo,zic study of the resected specimen, m 6, the 
radiologic study showed it as cancer of the lower third of the esophagus without 
shoMing the involvement of the stomach 

rsophaffoscop'j — Psophagoscopy was earned out in 23 patients , the opera 
tor indicated the location of the neoplasm bv measuring the distance from the 
dental arch to the site of the neoplasm or to the Jiiatus or the cardia, in those 

2’iBLr \ riOCATiox BT Esow vooscjcr 
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PATHOLOGIC A^ATOM^ 

NUMBER OF 
PATIENTS 

NLMBEB OF 

RESECTIONS 

Squ^mous cell carcinnn v 


3 

Adenociteinoma 






^lixed 


" 

Lymphosarcoma 



Negative for carcinoma 



Total 


10 


cases in whidi he could rench these different Aones (Tible V) In cccncral the 
location b} esoplnsoscopN I'i possible to peifomi onh in tlie tipper limit of the 
tumor without bom" able to determine pastne mission 

In the 23 patients submitted to esopliagoseop> biopsj was taken with the 
results showTi in Tsbie VI Theie is not nlwnjs n lelationship between the lesel 
of the esoplnposcopic location (centiinctors from the dentsl arch) and the his 
tologic tj-pc of tumor since at 34 em from the irch tlie diagnosis is adeno 
carcinoma which could correspond to a tumor of gsstne origin or simph to one 
developing in the superficial esophageal glands which arc identical witli those 
found in the first ccntimctet> of the cardn The result of the negative biopsj 
for neoplastic colls m ') of the patients onlj indicates tlic msufiiciencj of the 
biopsy and the nccessitv of nnothcr esoplngoscopj 


Tablc \ 1 I Operabiliti A^D RfstiTvon-m in Tnmn Nine Cases 


CASES 

VIORTALITT 
NUMBER (PER CENTl 

TOTVI 

Total 

* 


Inoperable 

2 


Operation refused 



(H’eratioas 



Jejuno<tomy 



Thoracotciimes 



Transthoracic explorat ons 



Kp«ections 


14 

Total gastrectomic 



Pirtnl esophagoirastn loran 




Triatmciit niid LcsuUt — Of the 39 pitients under treatment with gastro 
csophagesl canter 36 were optiatctl uiHin In 1 jejunostomv was performed 
and in the iiimining 35 exploration through the thorax snd the diaphragm 
was earned out Of the htter rcstctioii w is j trformed in 14 or 38 SS per cent 
and simple cx]iloratian ol the tumor cmsidtrcd nonres ctabli. m 21 or 58 33 
per tent Of the 14 radital optntions 2 wiic totnl gasliettomirs with csoplngo 
jcjunostoni) snd 12 wore pirtial esoplngogastreetomies with csopha'TO''astros 
tomv (Table \ III) 

All the nneers of the distsl third of the tsophagus or eirdioesophagus were 
explored through the thorax (resection of the ninth nb) and tlie dnpbragm 
In the cancers of the cartlia without imision of the esoplngus (proved by cso- 
phagoscopv) we consider at present that the most favorable route for inter 
vention is the abdominal As absolute contraindication to the surgical cxplora 
tion we consider the following which we found in two of our patients Distant 
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ni vsiKsTi \M»(nvi/\ « xRoiov'-opiiu (• 




DJj 


iiietistatie iimsioii which is iimiltebtid l)j u palpiblc in'clulir Inei supi iclaxip 
uiar Ivmph nodes (proxwl h\ 1 lopsx ) pemimhiUcal tuiiioi misses impHnts in 
the pouch of Douglas etc 

We Consider noiirescctaldc |1| lliost tuniois which it cxplontioii of the 
thorax are accompanied In henioirhigi tmlx cilkcted in the pleuial caxiU 
neoplastic nodules dLsseimn itcd i» the plcun i hislopithologie stud% In fiozcii 
section) adhi^iQUs eti hloc, with llie diiphrngni determining in iminoMhle tumoi 
and \en cxteiisue infiltration ixtensue imisiou of nciglibonng organs as the 
lorta the bronchus spinal column etc t2) those whicli ittci incisum ot the 
dnphraam are shown to 1ie iceompanicd hx lixei metistiscs iinpl mis m the 
adjacent pentoneuni or the ]>oiuli ot IloUr.! is not icxi ilcd In clinical cx n iim 
hon) extensive mfllttatioii of the adjacent epiploon loineninm) mil tin pan 
creas etc 

We peifonned 14 ridicil opci itions of various tv pcs iccoidiU;. to the dif 
ferent loc itiou and tlie dcr.tcc ot canccioiis invasion InTilli \n iicgioupcl 
the different procedures 

Vs can be seen tlw tiunsthotacw. icsccti ns ot cardioisophaseal « lucirs oii 
our service lesnltcd m i nonilitv oi >7 |ei cent the piticnts dving withm 
Ihirtv davs postopcrativeh 

In a little longer pciiod on this binic sum e wc hint pcifoinud 24 total 
Rastrectninies for gastric cancer emploving the alidominnl inutc with i inoitnlitv 
of 3333 pot cent In tvxo of these the euuci was loeiicd m the cardia and 
•»th patients survived the intervention \iioilier piticnt who presentid cancer 
of the cardii and verj limited esophageal invasion was opented ujion liv tlie 
oWominal route effecting the resccUon of ihc lower portion of the csiphagus 
and the upper middle portion of the stoin itli with cso] liago^ istiic ainstoiiusis 
the patient died two months later from an mUstiml fistnh (produced h\ luhber 
tuljf drainage) These latter two palnnls ire not included in the statistics 
which are presented since ihev were Irealod bv the abdominal route If these 
aie added to the statistics wc haxc a total of IT gastrocNopliagPil risittions 
(3 bv the abdominal route H bv the thoracic) with a mortalitv of 52 per cent 
The mortnlitj of the snnple tnnstliorvic exploration w is m 21 eases 23 S 
per cent (5 deaths considered also witlun the first thirtv davs postopcratiielj ) 
dncifficsjn — The anesthesia vised was alwavs the same cvelopropanc mixed 
With ether and administered bv incheal intuh itioii 

Compliriifionv^ — Of the 6 patients who survived the radical intervention 
2 presented ns a complication left purulent cvstic piciirisj of late appearance 
mote thaw one month alter tie operation which was treated Iv dnina'^i and 
the third simple hcniorrlugi one month later for which the treatment w is a 
simple tliornecntesis In the simple explorations m none of which dniingc of 
the pleural cavitv was cstallisbcd there were conipbcatinns the nnjorj/i of 
them With scrosailguincous cfTusion of medium amounts which vv's treated I \ 
thoracentesis 


Coiisc of Death — 

hcjcctionj The caiisc of death in | itionts who undLnvenl nsoitun and 
di^ aunng the first thirtv dax-s pestoperrtivclv nas scute plcuropulmonarv 
intection in G In all aiitopsv rcrcaled partial separation of the «mtiirps of the 
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inastomatie stoma One patient died as the result of operative shock and the 
other (total gastrectomy) of generalized peritonitis (also due to separation 
of sutures). 

Simple tramthoracic explorations' Three of the patients who had simple 
transthoracic explorations died from acute pleuropulmonary infection, one died 
during the opeiation from anesthesia syncope, and the other as the result of 
hematemesis and melcna 

Pathologic Anetomg — In 2S of the 39 patients witli cardioesophageal can 
eer, histologic examination \vas made either from t!ie resected specimen or from 
a specimen obtained hy biopsy (esophagoscop>) The results obtained were 
as shown m Table IX 


TABLS IX. rATIIOLOGIO FINDIXCS 


PATHOIOGIC ANATOiir 

DLiiBaa 

PER CEVr 

Adenacareinoma 

n 

500 

Coremoma snhclDm 

9 

30 72 

Mned 

1 

30 72 

Squamous coll carcinoma 

7 

25 0 

L.yniDho'areoma 

1 

0 55 

Total 




In a total of 14 cases of resections, the histopathologic examinations re 
lealed neoplastic invasion of regional lymph nodes, that ls, the cancer had 
extended from outside the limits of the ot^an (advanced cases) The invasion 
of the regional lymph nodes was as showTi m Table X 


Tabu: X IwotVEMtsx or Lrapn Nudes 


LTMPK NODES IKVOUVED 

KDUBER 


6 

Greater and lesser enrvatures 

1 


5 

Cardia and fn-eater eumture 


Total 

14 


The proof of these are of great importance as it shows that in the gieat 
majority of cases, and in all of ours the lymphatic routes effected by the cardio 
esophageal tumors are on the abdominal side 

The histopathologic examination, earned out on the 14 resected specimens 
with the purpose of studjing specifically the limits of the tumor m relation to 
the section of the esophagus and stomach, rcveiled the following In 5 cases, 
the surgical section of botli organs was perforraeil on healthy tissue In S cases, 
the tumor invaded up to the same Juait of the esophagus (esophageal section) 
In 1 case, the tumor invaded the ate of botli sections, esophageal and gastnc 
The opinion of the pathologist leganlmg the point of origin of the neoplasia 
drawn from the studied specunens. was as shown in Table XI 

Tablv XI Lnevnox or tub Pesected {Xirci-vosia 
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Siniiial Af(tr lifscdion suiM\al after icsection ^\e menu thosL m 
Jinijuals nUio did not die m the uiunedutc jxistopeiatne pciiod tint is to s i\ 
m the course of the first thiilj dujs after the nitei\entiou 

Of the 14 paticnt< niudenjomg resection h surM%ed Of these 1 (C.i'^c 1) 
sum\ed three years and four months (follon up in Jamnn, 1947), enjojtd 
periect henlth, and is uor'king and living an actne bfe 'The esopfioao'Coy.n\ 
(vammation on tint nisit revealed a bealthv and wpU healed functioning anas 
tonatic stoma proved hj its pood faiictioning and “ilso with the radioscopic 
and radiographic cvaminntions (sec Fig 1) 

Another patient (Case 3) snrvived two vejrs but it present a iKoplaslie 
invasion of the anastomatic stoma has l>ecn pioved bv biopsy Two died six 
months postopcratively with cachcMa (Cases 2 and 4) One was living at the 
time of this communication three months after operation, m poor health vnth 
liver metastases (Case 6) One has surviv«Hl three months and is in a splendid 
stvtc of health (Case “i) ('lee Table XII 1 


TABvr Mil \ntK rtstctios 


Rl RITCAL 

w?71 

laciitxiv 

blCD 

More than 3 jt 

1 



More than 2 yr 


1 


More than Q mo 




More tl an 3 mo 

1 

J 



In Conclusion —Of 30 intienls who Ind vardioesopliapcal eancer treated hv 
us between September 1943. and September 194$ m 14 or 35 89 per cent, it 
"as tiossvhU to pevtoevv. e. tadveal oporetion Six or 4283 pet cent of those 
undergoing resection were div?harged in other vvonls 15 38 per cent of the 
total the avenge survival having Wen 13 months 

C\sr nrroRTS 

1 H3 SQ' 1 — M r 1 n ,>1 leaf oil tvilroad l-i)«rer wai *» iwittel to llie ifal 
11 ISIS nnd CiwlisrcoJ 

Climcnl Tliftori/ — Srmpfonis teo inoiitls before lio«pitiili*fttion ■with belching 

*fUclations c^«trl<• pyro*!" nnd wnsntion of faIliH<<9 in the «tonnch, nt times with alimpnlaiy 
forcitiog Tiise attseks were periodic and altemated with wprk* of wellbeiDC anl perfect 
lealth There was auhenia and al o lo«s of weight The <lj«[lncia merea'ed, resulting in 
Bn obstruction ciusing romiting 

The blood count indicated a definite anenii^ 

rodiooTorhy— fadiocTap^iy showed. » ailing defect with narrowing of the carJio 
csoplagcil region with irrepihr eontoors also invoWing the projiranl 'egment of the 
•tomach Tlero was difficuUi in emptying esophagus and an increase of diameter was 
noticed («ce Fig 11 

Coaclunon — It was decile-1 that there was a gnMroe'ophageal carcinoma 
Ofcrof.nn — Preopentire prppar-itioa Was male «!ept 3, lh|3, with traa«fusion«, hvpo- 
proteiDcmi i regime ga«tr<ie«op» ageal lavage- etc Csnlioe.orJ vgeclomy na the tron*pfcural 
and tcan« U ipbragroatic vout* was perforTaed andef general nne'tbena nitrous oxide with 
intratraclieil intulation 

lantomicopiifholoffic rrrrmtMliofi — rxamSnatiOn revciW ulcerated rni-troc«oPhageal 
earcinoraa Ilorrmann HI ti-jH ' 

llMTopotK^lo^^. Typr-ior „e m* t part the tvpe of carcinoma was w.d.^rrfnfinW. 
in a small port, adenocaremonm meta-ta-i- to regional Irmph no le» 
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Postol (u twe I uric — In the i ostoperatno leriol, a kft cystic pleurisy developiJ which 
was treated by evacuation o£ 400 cc of pas 

Folloa up — \fter three years and four montts the patient was ui a perfect state of 
health, actively at work There were no manifestations of recurrence as shown hv radioft 
rapln and esophagoacopj 



I 

Fig 1 (Case 1 IL I D — rieopvrative x ra> w m of B»'troe«ojihaeeal cancer 

Comment — This avas n jMttient of 54 yeare with ulcerated gastroesophageal 
carcinoma (solidum and adenocarcinoma) , cardioesophagectomy was performed 
bj the trausthoracic route The survival of three jears and four montlis is due 
to a probable total removal of the neoplasm smee the tumorous elements nearest 
the superior operative section remained at 3 w»»« from tf and at 8 nim from the 
distal portion Nodes containing cancer were located around the eardia At 
the time of this communication the patient lives an active life of employment 
without presenting symptoms and is in perfect health 

Case 2 (i3 SJ^S) — 11 Cl a 54 year oil miner, was almittcl tn the hospital Aug 2s 
1943, and discharged FeTi 24 1^44 

Chmc/il Umlory — Cor one jeor there ha I lieen postprandial meleorisin and at times 
vnmitinff Three moiths later dysphagia for solids continued to mcrea'C, as did anorexia 
aUmentary yom.tmg dysphagii for Iqnids eonstpsl.on and weight loss of 9 kilogram, m 


- rf 
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Oifrniion— rsopliago«i‘.tr«tomy (wjblottl ga^trerlomy) and splenectomy via tie trans 
pleural an! tran^liapliragmat.c route averc eame.1 oit Sept 10 1D43 Esophagoiejuno^toruy 
aal jejimostomj were done Vne-tlie«ia u-ed »*<i <jcloproiaae and ether with tnchcal 
infnfation 

d7iaf£»ii>coi<i(fiofojic /-roBiKirtfiOB— ETiminilion related ailenucaTOuonia ot eardn 
cOn«titutmg for the most part an annular caixinom<i, Boirnianii t>pe III with mil ip e 
Ivmpli nole There \^^sel>Tot«< t«et lig 2 It) 



1 V 9 Q 5 - 



B 


. S (Case 8 R C J-) —J Preoperative x rap elewa ot Kastroesophaceal 

lIacrophoto*TAiti antertOT to reei^ted ei>«:itwtw {oUoviins e«rn UAp>vaattecto\oy 


anS**Jptpn 


Potfoi erntiie Course — Tie j ilient btl jam 1 ureal aphth le h ft {leunl 1 ewnr/hice 
siippiirTtion iliTough the oj erative wound and later auppuration through tl e pleural favity 
He wi'i trentel bj repeated tranvfuHions aulfonami le, stimulants etc In tho lliirJ jost 
ot'eiaUio month the patient was verv well Here nicuried soon afterward an encj tle<l 
pleural nl 'cess which hb« oiined Ihiough the «j erati'e woun 1 leaving an opening whieh 
■Iramed purulent secretion nti I Inter serova ilui I This preveutel a niedium iiiuoiint of 
a'Cites The patient did not improve after o|eration and liel at 1 ome mi months later 
of iHcIievia 

Conititcnl — Thfr wns a {nliont of 'iO jeans on \thom an osojilngogaslitcforin 
(‘-nbtotal RTttrcetoinj ) and Rplenecttnns were performed tliroup]) the Jraiis 
thoracic route for ndcnoparcinoma of the ctnlia 

The surtnal wat onlt of aix months’ duration due to a acn adtunced 
tumor which had dccplt iinadod the jristnc verosa mjDj cvfcncmn tip fo the 
prosinnl limit of the siction and m the serosa to the distal limit of the section 
The metastasis to the Ixinph nodts. inrlndnl the hiiiph nodes of the lesser 
enmtuia and (he hiliim of the spleen The resection was incomplete consider 
inR the extensinii of the Uunor as a result of winch the surMiil was short 
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Case 3 (43 11676) — L A 6, » 44;varold cLauffciir, ^ras atlmitted to the hospital 
Jan 4, 1945, and discharged March 29, 1945 

Clinical HistoTy — T\\o dontha before ailmissioii the illness connnenced with dyspliagis 
for solids and later for liquids, weigtit lo*s began at that time Ited and while blood counts 
and differential were normal Proteinemia was 655 Gm per cent 

X-ray riuminalion —Examination showed enrcinotoa of the distal third of the 
esopl agus (see Eig 3) 



Fig 3 (Case t, Im A- O l^Uacrophotograph of cardiac region of the stomach and distal 
portion «e U)« eaopbagui 

EtopJiaooseopy —At the lerel of the cardis, tie surface was found to ho irregular with 
loflltmtion of the wall 

liopn/— Biopsy revealed odenoi* ircmoiSA 

OptrofioB— On Jan 26, 1945, after previous preparation, general anesthesia (cydopio 
pane and ether) ivas given nvth trsebeaJ intubaCioia aoJ cavdioesophagectomy uas performed 
by the left transpleural and transdupliragmatie route An esophagogastric anastomosis wks 

Anatom\copatholog\e Etamtaaiian- — Cardioesophageal cancer was found at eTamioation 
with invasion of part of the body of tl c atomaeh and with Ivniph node metastis 9 
Jfacroji opio Farm • — Diffuse infiltrating caremoma was fouod 

dTiifoMoi'' Typf — Ilistologie type for the roo^t p irt was adenocarcinoma and several sto 
lions were careinntna sobdum 

• “ * The patient was 


. which was treated 

^ • ne months during 

whiA period teforrenee in the anastoniosia oecurred, proved Jy I mpsy (acleBocarciDomii) 

At the endo/'taojirffvs, thf pahent ttat intag, Kitkcactaxia 


Conuneuf — TliJs was a patient of 44 years wlio umlerwent a cnrdioevo 
h crectomv VIA tiaitsthoracit route for adcnoeaicmoma with lettions of 
^ ” cniwliiin The neoplasm <lnl not imade the seiosi tire limtt of the 
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Fence which appeared m the twentA first postoperative month, as pro\ ed bj the 
Jnopsv In the resected specimen mc/astatic cancer in lymph nodes nas present 
in rfjnon of the cardia 

Case 4 (45 14So2) — V L L a jS^eoioll gturJ (watchnjan), was admitted to the 
WpitalNo 29, 1945, and .li«eliargfd 5 1<MG 

CJiairol ZTwlorjr — The illne's aetmlly besan eleven months before admi'^ion with pro 
ire drsphagia and paia in the upper part of the epi/;a trium which radiated to the left 
^mithonx. The patient had anorexia and a di«ta«te for meat T1 ere was a weight lo'^s of 
20 kilograms ja eight months 

^ ro’j Fiflimiwition —Findings in tie radiologic examination performed in the ninth 
i^ath of «yniptonis were negative for camer On ga«trov<-opT there was encouatered a firm 
t* imctioa at the level of the eardia which impelil the pa««ing of the mstnjment One 
Boath later, a new radiologic «todv revealed ptniable gaitroesophayeal cancer and a per 
orated lesion located m the region near ll c cardn 

Etoilagoacory — In the region of the eardia in the anterior hft segment lie miico»d 
was von to be somewhat inflamed anl with a <moolh surface and normal folds of cardia, 
PfrcBitting the pa««age of a niediam <oun<] Biop*y «ho«e<l carcinoma 'Olidam 

Operntien— The anesthesia u«ed, Dec 14 194> was etl er by intubation. Transthoracic 
p rectomy was done, with a ternunelateral e«ophagojtjuao«tetBy, Braun s enterotna* 
tcttosis, and splenectomy 

dRatomieopaJAolejic F»min<rC<on— Gelatinous gastric cancer was found with cardio 
^‘ophajcal inra-ion and regional node oua.ta«i« 

. vMlopiratiie Course — The po«‘operauve course was satisfactory There was a left 
ami hemorrhage one month after operation which was controlled without rceurrence 
months later, there wns recurrence in the anastomotic stoma proved bj biopsy, and 
er nietn«iasi8 The patient died of cachcsia and jaundice 

Comtiienf — This was a patient of 58 roars on whom a tfansthoneie total 
gastrectomy and splenectomy norc pcrformctl for gelatinous carcinomi with 
etastosLs to the Ivmph notles oX the lesser and greater cun atures The im asion 
the tumor ertended in depth down to the Aorosa and to the esnpliaceal line 
section In six months there was rcctirrcnot m the csoplnsojcjuml anas 
^’niosis due to incomplete resection 


® (4011021)— D A a <>I year oil merchant was admitted to the hospital 
Pt 14 1910, and disci argej Nov 5 1946 

Clinical UiitoTj — Ilinc's actnallv began four moDlIia before hoapitohzatinn wath dys 
»luS\ solids located m the di«tal third of tl e <tcniuin Two months later, the dyaphagia 

In < I'ccotne acute and «a« painful was accompanied bv anorexia There was a weight 

’Of 19 kilogram* ® 

lie ^•rcwnofion — The opa{ac mialia was dclave] at the level of the distal thirl of 

■T-'R"'*'- “Igea and with .mall filling 

Its .t3lv* amount of oj a pii *il«.tin e eva mU-l into the «tomarli did not l-ermit 


^onclin on.— <'arciDom.a of the di«Ial third of I] e e« pi agus was found 

('^''‘Tropine and etlier ly u tuhation) was given ‘tept 30, iDir 
®al sr'cnt^tci ' C'opliagus and etomach was done and gastrocophagcal anastomo-i* 

card.ocophageal caremoma 

^wlolojic Type — Squaraousecll car iDoma was tl e type foun 1 
P'^lopirativc eowr<e waa satisfactory 

SlQlci~r*,r“ PP— Three months later tie patient was in exeellcnl health, with an incrcav of 
'^iraois in weight. 



Comment — This wjs n piticnt of 61 sents vith summon', cell cmlioc>.ft 
phi,;en\ carcirionn for which m esophaptognslrcctonT dikI spleiicctonn wire 
performed Tlio liinior was uiccntcd and cinumscnhcd reichtn? the upper 
limit to 2 nil of the aophagcal tijqr snd the lower to J cm of tJ c cilfie of the 
(/oitnc Hclt )n Then woe inctastnscs to the pcrienrdnl I\Tnpli nodes and those 
of the urcTtcr and Icssi r ciinatures 

At the (inio of this ( iniiinmic'ition the pilioiit is Iivini: thioi iiu ntlis aftir 
operation with ineiease ui wtiglit md in m escellont state of licalth The 
prol atnlilii s of suisisal «n ^.ieil«r letaiise of radical operation teiond tie 
line of Si f tinn md ui n\a) of tin M^iranl hi iph notles 

Cvsr r Mr 11" )— "M D a 5 ^eiroll Inusftifo ^ nq atnittel to the loqj t 1 

Viif, 24 I'll! iinl hvl Tra:< t Nov 1 lljr 

Ch ifnl i/.Wtf r r o v.ar tloto v as ir<>„re«n* a.(Un i ml qvlnrrl<a nfter 
mcil- line 1 mil q 1 I r 11 .■re V as IvqjlaRU v ill. ‘ol 1 fo J< nil t> inrrea.M U iielole 
tn(U 1. T1 e ihq| 1 I* a whirl was I ainf i1 vr « I rslizel mile loin r li r1 of 11 qtrrnnn 
irrnl ntinjf lo tl e ncl t inter«eapular resion TJ ii eau'cl voriit i j for fflren itnvs for 
relief Tl rri was neigl t lo«s of 5 Vilo^rama in I von i lh« 

Tl e liematoloaie cxannnatmi intiritcl anen i 

F»r>) lioo .cop 9 — Tt e rMij'l aenv ' a* dilalul m il* eot'TC eatrnl N > »' »r rwis « i®* 
of a I coph" n were enrogntereC 

T rni/ rrn n col »— Tt» eojlLajiH na« nurn al Tie pros oml tlirl of the «tomarl 
mein Imc ll ft n lus ealen 1 r> on lb. |e ■•er nirvalOT" n i. tran.f nnrl info ft t e I 
irro tul 

Tie I tut lirl Ni.nlil lie foolns fr m lie Irff ll ilriiri ftte .ae nn* in 

ti« alh 1 ri.e Tl e r «l of ll c »j a I < a. oori a1 a. n « ll » lu len ini 

f)/ rnf 0 -0 Oet » 1S4 crl e, ilage lomy aplenrtoiiv nn 1 i irtial pnnrfealee 

ton (tail of jnncriaql » ere lone Trai 1 1 nral e« jl aj^ocaqlr e ainqfono.iq in" nale 

Sneall q a i *i 1 «fl« cv«lo| roj enolriler 

Aintfinieoi'oUioln/! e Tiauntlo — tanliocopl igeal aremon a ill neiasl'*' m 
regional Ivnpl no lea i aq fo i ? «n1 rare omaiou* jerlon ii* nnl rareiiotnato q p 
I ancreatit s 

17 •inlej Tjie Herr Inon a a for It e m at part asl lum lli a fev nrena of 
arttri OU* gl n la 

Poitoirr I ic Co r.r — To •\ He of tie eeveiilv of lie nterv il on He po«toper t w 
penoliraaii ve Iful lie] let aa 1 a harget h gowl eon lit on on (h l pnlvreorllnT 

toll J I —Tlr. I oitl- ) f r texia ll Ivor el ■*! « na pr - I 


rorimriif — This was a pilicnt of 55 aiais wiHi i • udi esoplngi il eir 
cinoma for wliieli flier, was jverfonned a caidiocsopln ictoin sidi net li rm »i'‘l 
partial pmcieat.ctoiin f nl of the piniieisl l»v the transthoraeic loiito 

Fxiniination of the resecteil sjrccimen icvealcit tint it wns i \in advanced 
eircinoiiia wlmh inflltriti.d the ncislilioniij onrans proilntin. i ronmom itoii^ 
J eriponci rotili^ < crtrciiiowofoira /wrifoitifit wt/fi Ii/mpt i nili im lll•‘fn^l* 
loiotcil around t) c cordin anil If sarr » tin ahire of Hic itomiicli Tlu iippei Inml 
of the tumor cstomhd to 15 cii from the csipha'*ei1 edge of llic spctmicn 
The lower limit w is 2 eni fmm the lim of the lower ctVi of tin specimen 

This was an imfjs irnlh < »se ftr a i iilical opeiation which was provcil h' 
ll provtue. of liver met istasjs ami faihe\ia fl rce mnntlis aftor operation 

rOiiaUSTTS 


Th critical nnnlvsis of the statisfns which wc have prcsrntcl permits iis 
I certain contluswns which we lonsuler of interest since fl tv cnaWe 
to arrive it orri mi v 



nr vAii-sii \M> or\i/\ < '•(•i ii uii- vi (\n(h-- 'll! 

lb to .iilopt (tifferciU .ittitiules in tin tutuie as lompand willi tlu pifscut, m 
relation with certain asjacts of cameis of tlu <jr<lia nnd distal jioition of the 
t^ophasnis 

1 Tlicie IS o\idciice in owr studies in tlu first place of the advanced stage 
of these (aiieers iii all the patients at tlu Imn of consultation as revealed bv 
the hu pcrcfntnge of re vtcfahi/ifi/ ohtiiinfd jnsl about 2”) per eent In addi 
tion die resected spcoimciis show that m VHt jnr anl of thim. th( rcgjonol 
^'jmph nodes shoii tnioMO)i bj the cancer that is to sav that tlic cincer has 
spread lievoiid the region of origin in all rises In oin ciitiit cspineiici. vrith 
fjnsfrjc (tiiKfr, af (hflirent foiicfiAiiv region d node met istasis H^iches a total 
of 75 portent 

The rcnicdv foi (his siinaiinn is loi tlu niosl part idiuational not onh of 
die public, but espcciallv of the mcdual inohssion in whom the idea is pie 
dominant that cancers in this huiiion me loi tint verv icason iiuunble In 
tealitr, it is not the patunts who ignoic tlu initial svinptoms without attention 
lo them, for the nature of them csjimillj the dvspliagn causes them to eonsiilf 
a doctor for their rclu f itistlun nigencnl tlu iiudual practifmiier who is 
risp'msihle m the most j>ait joi ilu lost lime 

2 \ point of CNtiROtdinaiv impoil him which should hi sticssul is that 
w ich refers to the pnni irv route ol the hrst « vplui it ion ot tlieso c im i rs once 
1 6 dngiinsis IS dctnimiud and the isoct Im itioii o) iheni filuoro^inptr nnd 
rndiojrtiphj/, csophariti^i opii and 

to the present time and agieeing with the oinnion oi the mijontv of 
sttfgeons who know the suhv<l v\< liavi « niicd out the first c\i>!i)rnlion hv 
loracntomv, nsualh liv iisidinn of the ninth iih fiom tlu base itself to its 
It 'iddnig in som. rises ilu sectum oi tlu eighth aiul tenth ribs at the level 
\ ^ ^fin'll muscles The tlioi uu iliduinin d legum ol oxploiatioii oiiee the 
^laphragm is sectioned Ins been sufliciint the oiKintion is not possihh m cases 
^'IraiKcd gastric cnncci The siin|>lc ti ansi hone ic elnphiacrniiitir i\plnr,ition 
followed hv imnudiite «h ith nip to ihirtv (levs postoperative h ) in 
cent On the ntiur hand the luoltnhfv tioui exploi ifon IijMiotninv in 
S^neral, m cases of gistrie eance i li is luni in cmi i \jm i u nee niilv 7 1 pc i cent 
In addition the nn.itoinirojuthcdojir vludv of tlu specitnrns removed has 
Us to believe that in 100 pc i cent ot the pntmnts the hmph nodes containing 
tuftastatic cancel wrir hmitcsl to the pcinrisliu group fseeTableX^ 

^e found in rises of rrsntion tint the gic ilest difTtnillv uas nicounfercd 
en the gastric side 

These considci.itioiis make uslduv, cxictK ixl.iirhsk tint tlu cardm 
Psop agcnl tnneers should 111 cx|>lcii«d hrst lhic>iij:h the abdonun for tin jiurposi 
shnifl^?'”'""' I'tdgcd le^ec 1 ^blc tlu pioroclim 

^ U<1 hfv Continued through the l<)iiioic>ni\ iiuisicm toward the thorax (cnlit 
.ictiiilh pijcH.mj I phieiioilioruic liiniotoi e agre. 

with tint niiihor the tacilitv Joi coni)>htiii^ tlu niclunl o|Hrition is 
'•""UK*' '■'* th'nav aiicl tlu senioiied ciiiphragni 
th ' * " ’’"•’'''‘'u of die csoidiigc il tiiinnr t ike*s place in a pesntiir manner 

c macroscopic elohmitation pnie^ss lioinir diflirult In voiih of onr sjucimcns 
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wc could pro%e tliat tlie iKopIi^ia i»eiictratcd into the iiiucosa nnd submucosi 
in iiregular vaiicol prolongalioKS The difficiikt in palpating fie Junit of flic 
tumor j-j shown in our statistics as m 9 of 14 icsi ttious the cfincei viiadcd vp 
1o the limit of the esophageal stciion, and from there from what we have oh 
served there was fiequenov of iicTirrcmem thcainsfomntic stora 

One, therefort, has to lx cstiaoidmaiilv cnutious m oidei to dttenuine the 
exact level for surjncal section of the esophagus nnd furthemore we believe 
that before starting the anastomosis the sutgeoii si ould wait for the pathologic 
report of a frozen section for the stndj of the esophageal and gastric sections 
4 The high mortahfv rate in our resections is due in gieatei part to 
dehiscence of the sutures at the leicl of the gastroesophageal or jejunoesopha 
gcal anastomosis 

The reason for this we ran find m the afoKinentioned The aiiaslomosis has 
been made directlj on the neoplasia in several of the operative cases and it is 
assumed that tlie healing under such circunistaiiecs is defective or impossible 
The technique used bj us m joining fht sfoiaich and the e^phasus is the 
following 

(a) Fine silk HaKted sntuies m the posteiior pait joining the 
gastric seromusculai iaj ers with the csopi ageil mu'CiOitis laj er 

(b) Continuous eatgut chromic 00 sutures with atraumatic needle 
which wiU include all of the ga«tiic and e ophogcal lajcrs in the pos 
tenor part 

(c) The same method in the inteiior eirtumferencc of the anas 
tomosis 

(d) Pine Silk Lembert sutures tor icinfonement in all the cir 
curaference of the anastomosis 

(e) Fixation of the suspended stomach in the thorax at the edge 
of the diaphragm 

(f) I evine tube for five or six dajs passed above the anastomosis 

(g) Underwater dnungc of the left thoravic cnvitj 

We have tried not to submit the aniatoiuosis to anv sort of tension It is 
possible that what Carter and his nswntcs* sav is eorteet that the important 
point of the anastomosis is the fivition of the stomseli and the esophagus bv 
neans of the sepaiate fine silk sutuies which fix tJ cse organs in the diaphngni 
and the spiml column (mteiveitebnl adjacent discs) with the putpose of 
ehmjnatmg the tension on the sntuie lines 

We do not wish to sticss in pirticulsr in this review the impoTtanee cf the 
operative prepamtion the jwstoperative eirc th* means t > avoid of eritive shod 
(plasma thtrapv blood transtusion) the avoidance ot infection (suJfi dings 
and penicillin giv en in sufficient doses before ind atter the operation ) and incs 
thesia espeenllj 1 y tracheal intubation 

It is these and other well known points whicii have been msisted upon and 
re insisted upon everv dav m such a waj that in relation to them precise 
standards have been obtained hv those who dedicate llumsehes to this tvpe of 

stti^eQ 


111 AlsbttM StecFiii 



''UBTOTAL ES0PIIAGECT03l\ \\D LbOPHAGOG \STROSTO''n FOR 
HIGH INTRATIIORACIC FSOPHAGEAL LESIONS 


^IichvelL OeB\ke\, M D , and Alton Ochsner il I) , New Orlevn'? Lv 
(From Ihi’ Depirtmentg of Surgery TaJnne Uaiiersitj Sthcol of iled e ne and the Ochrymer 
CliHie and Chortty nospttal of lou nanal 


T ITTLE more than ten jears hns clap'sed since Churchill m a presentation of 
h-i his own experience \\ith surgerj of the csopluigus pointed out ho^ limited 
and unsuccessful uerc csen the boldest pioneering efforts uhich had been made 
in this field of surgical endeavor up to that time binec then howeser, trul> 
pratifring progress Ins been made in this area of surgerj particularlj in the 
‘ttirgieal management of malignant lesions of the esophagus 

Br 1341, ivhen this subject was reviewed bj us a sitisfaetorj method of 
dealing With lesions of the lower third of the esophagus and caidia had become 
'lell developed The procedure consisted essentialh of extirpation of the in 
Tolrcd area with restoration of the contmuitj of the olimcntarj- tract bv intra 
thoracic esophagogastrostomj Suiec then Oarlock and Sweet liavc demon 
Crated tint the stomach can be ndeqinteU mobilized to permit the application 
oI this procedure to lesions higher in the esophagus This important deselop 
Went now obviates the need for emplojing the unsat isfnctorj Torek operation 
and the tedious and usually disappomtiiig multi staged niitethoracic csophago 
plasties Thus it is now possible to emploj a safe and satisfactorj surgical 
immediate restoration of Gmction for lesions iniolving almost 
all levels of the mtrathotacic esopliagua 

This report is concerned with our peisonnl expencnecs with this procedure 
as It IS ipplicd to lesions of the upper portions of the intrsthoracic esophagus 
find With certain technical aspects of the operation 


BFTORT OF CASrS 

N ^ ^ tl B a S^yearoJil whit^ mao wa-* aUnulted to the Foundition Hospital 

La, on it1> 2> lO-i beenuoe of diHiculty in awnllowmg which began at 
* age of 2 years folJowing the ingpstioD of a solution of Ire A cR«trostoTn% had been 
^ f ortned for feeding parposea on two oc a*ion« tirst iininediateh after the nici lent and 
"S* ot 12 years Be has alniTS lad to eat «oft foo-ls nnd well croond meat 
j, ®P 'So'copica and dilatations hat Co le done peno licalU since the accident (107 timcsl 
cause food would become Jolgel m tie esophagu'' but in recent years tie d latntions 
less effectise 

nisical examination revealed a wlite man of «li»,ht 1 uild but in moilcraleb good 
^onlHion The temperature ftnl pal«s rate were nornml the llool pressure was 
for th"^ »'Wohc and "0 mm Ilg liastotic Tl ere were no significmt fin lines except 
'ide *^'***1'*® °t an upi'er wblomiial sear in lie n idline a mnstoid scar on the nght 
to. uncomplicated pilnnilil smus Inloratorv stu 1 e* of the nnne, blood anl 

showed no obuormaUt.e. 

. '^®*K®“®Cfaphic examination of tie esophagus following ingestion of barium re 
, * presence of a smooth narrowing of tl e e«oi hagns over at out 8 cm of its length 

ftom the superior end of lie etemnm to the sosmih thoracic vertcira (Fig Jl 
arch narrowing was j ist at ove the level « f the superior margin of the aortic 

— d ameter of tl e lumen measure! alMiut ■?min 
K'^We.l for pubUcatlon Vue I* ISI 
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1 « 1] I levtfalid H tMKJtnt-y of 8»ie aLHrniij; of the jjhsfjux with a 

staoofh appenrince of the nmcom metal nine, thete trai ft good opening and norma! moie 
ment of the pharingenl tnii'uiHtnre At the le^el of the aupraoternal notch a strictnre 
was encountered « hich coal ? 1 l exiamled to aliout 4 to 5 mm in diameter This was due 
to a dense, fibrous tissue scar which eooW not he sftfelr dilated 

On Mnith (!, IHT, a an! total esopLageitoto) mth eBophaj,Dgastro8tomj was per 
formed Under nitratraeheil efIeroxjEen anesthesia and with the patient in the right 
lateral [ osition an ineisi in w is tnadi oaer the seventh rih on the lett side from the para 
vertel rul hm. pi'tenorh t the parasternil line intenorlt and extended upward pos 
terioth and ] iruicrt 1 ralK to the llfth «h The incision kbs earned down through the 
skin, suliutaieiis }i««ue, lud jiiii«rulifiire f/> the seventh nb, winch was then resected 
snbpen stealh tin fifth ml siatli nl s wire sertioneil sill i eriosteallt and paraverte 
brail} The (lest w is enferel I) rough lh( 1 ed of the seventh rib The lung was mobilized 



fonrard au 1 the raedi tstinnl { leiiri was i|ened I elow the aortic arch an 1 then above this 
structure behind the sulcUvim artery to expose the esophagus Both in the region just 
above an! m the region just lehiid the aortic areli the esophagus was surrounded bv much 
dense fibrous tissue which mile via moliliration extremelv diflicult The stricture was 
hi'sh up in the e'opl agus aluve the aorf e arch I lit it was I eliev ed that there was sufli 
cient normal esophagus iilove 
actuallv cons sted of about 4 
The remaining portion of the^ 
bed after the vagus 


n of the esophagus after it entered the thoracic cavity 
• ifhvgns in tie efiest «as completeti molilired from it« 
1 thoracic duet had been csrefullv drawn out of the waj to 
r'everal esophageal arterial branches of the aorta were uftlntfd and 
'\fter the phrcnii! nerve had been emshed, the diaphragn, was opened bv a radial 
1 the hiatus to its peripheral a 
The eff^rf to mobilize the stomach it was fo, 


ligated 
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ntunatelr attached to tl e abdnm nal t^all In orler to perm t sual d «ect on of th a 
region better exposure was requ re 1 ind for th s reason the thori c nei on i a« converted 
nto a thorac coabdotn nal approach t extend og tl e anter or cn 1 of the i c « on n the 
thorac c wall obi quelj ncroas tl e s xtl costnl cart 1 nto the abdon en an 1 lownwarl 
paraioed allj almost to the u nl 1 cus The sto acl n completel n ob 1 ?e 1 b d d ng 
the rasa brc\ la the left gastric and left j.astruep plo r es el an 1 the gastrol enal gas 
trocol e and ga trohepatic 1 gaments tl e r ght gistr an 1 ri"l t gd troep [ In c arter es 
were carefullj protectel from injurs \lle ona 1 et ee tlea tenor wall of tl e stomach 
andtheablo nal wall as a result f tl e f rmer ga t to cro c reful freed w th 

out injurj to the gastr c wall Tl p lorus w s fu I er 1 1 zed n orl to perm t 
almost complete mobil zat o of tl e ston nch nt th h s all I a r cl n ps ere then 

placed aero s the esophagus at the carl ac le el a I I e e 1 1 a u a e crel 1 etween 

them. The gastnc stump \ as closel l\ two la era of at aun I 1 rom c cat„ t “uturc 
The pros mal end of the e«opl agus s the dra t fr n 1 ! 1 the nort r I an 1 

the stnmacl julled up to the el es| 11 o f 1 t le o 1 w s i hcl to the 

P'curaattleaiexof tleclestwithse er 1 terr 1 1 1 t cs 

The esopl agus as then ana to ed to tl e t or wall of the t 1 ear tie 

card a w tl two rows of nterruptel |U It ug cotton t re ti attre s uturcs 1 e ng u e 1 

for (he outer seromuscular laser anl ample ntcrruitcd a I res for the n er mucosal 
Isjer \lthotigh the esopl a„us as s cred i «t toe the t ture the ] g n tie 
Proxmal end nppearel st 11 one lat narrow 1 It as blc el lows cr tl at tic 
» ophagus could not le ae ered at a 1 gl er Ic 1 1 »( U per t perfortiance of tic 

•nsstomos s lut & larger stoj a as co s icrel le lie 1 il s wa acl ed 1 in 

* ag the e ojhagus uj w ar 1 on one a le a how 1 11 

Thestonacl rstlenflxed I g (b g e (c tu e t| j leu of tl (otcror 
•'o ac c wall bv a row of nterr pt J |0 It ng in us \£ler c ) t on of tl c 
•Mphagogastrostu ns tic i asal lulc c ectel v t I ! lal Ic } e ousl 

pessed down the esopl Bg s to tl e po i of «1 truci wh* i cltlrougl tic nn«toinot c 

*P«a ng into the atomach Tie ncis nthellota c wall an 1 aMon en as then loscl 
“lejeriwtl interrui ted cotton sutu ea throu *'"*• Itefore 11 c thnra nil rasclocl 

»thoracotom) tube was inserted tl ro (.1 thee ghtl tr stalcjace 

The patent ras unler the nncstlete for an tor oatclj sx hours lut lur ng lie 
e t me the Wool pre< ure icma oel well lal I zcl at a normal le el the ssstol c 
fSngitg between 1‘’0 nnd lib n ro Ilg a I the I a tol e bet rec i and SO mtn Ilg the 
P'"! e rate sar ed from l^O at the I egmn ng of tl e j at on to ^0 at the enl T> r ng the 
®Pmt on he rece ved " 500 c c of 1 ole 1 lood 

Patholog c exam nat on ot tl e ap c n cn 1 o e I b fl n ant on a 1 fhro s 

*lncture of the esopl agus nsol ing allaccflot n Id vas le cl sderot c 
*■>3 scarred The I htneter of the I n e n tl e tr cture at tx «t na ro el pn ni was 
»bout 4 miu 


The postoperat se coursi 

■lecta, a of ,j,g I g] t 1 ng ( 


^-.x.iasa Of the I g] t I ng on He B o d la Us 
the ffth postoperat \c las the I n perat c I n 
ye&fier The pat cut I egan taking 1 «in I on tl e c o 
th r 1 et on tl e e xth po lf>| er I e la In II 
' ds} lefore operat on was 1 scont n el n the * all i 
i^^toperat e la the suture we c r o ed the I 

"R n > I « > “>•* " 

"Match IS 104 thetwelftl po.f , rat c I 

Huor coicerannat ofllee |lagu I 
‘'■'"'el a Well fu cton gst « I I I 

‘>n March "S IO 4 e opi a^ s j as | f c 
.. “ " ‘ "us had b en a cstl el e I w H 1 r I 


1 loi ent of J art nl 
atelv treatcl c rl a 1 
1 nnd r m no I norm 1 
. oft 1 el on the fourtl 

t c la On tl c p 1 . 1 1 ! 
pi tel he I 1 an 1 th 

It Ic C tl C I OSj I 1 

s „ n t f Ur n 
f I 1 1 . " 

p V \ \fter the 

lie 1 I c pc a 


H IUte« 
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tlinjst througli the nght sinus. Considcwhle spasm of the cncopharjngeus muscle was 
enconntered About 16 cm from the aheolar ndge the line of anastomoais was encoun 
tfred. There was no edema at this point The lumen accepted the scope with ease The 
opppr portion of the stomach appeared normal The stoma between the esophagus and 
the cardiac end of the stomach lying at the level of the lower cemcdl portion of the 
♦♦ophagus appeared to he well funetioniag 

On May 13, 1947, the patient was doing very well The onl> complaint he had was 
that when he swallowed “it splashes “ After the patient armed in Phncnii he had 
some dy'phagia but this relieved it«elf in alwut one week s tune He used «ome belladonna 

The patient returned to tho hospital on Jiine 23 J04" almost four montl s after the 


operation, complaining of 
di£Bcultv in swallowing 


some digestive disturbances and occasional vomiting but no 
Fluoroecopie examination of (he e«ophngus and stomach follow 


itg ingestion of barium was reported as follows The esophagogastric anastomosis was 
» little above the level of the suprasternal notch and functioned very aatisfactorilj There 


was no obstruction at the outlet of the stomach and the duodenum filled immediately 
(Fig 3) 


It was evident that the vague digestive disturbances and occasional vomiting were 
not cansed by mechanical ohstruetion to the passage of food either into or out of the 
atoBach, at least in the vertical position Closer questioning of the patient rev ealed the 
^ct that the essential disturbance was regurgitation of gastric contents upon Ijing down 
fhis diaarhance was considerably relieved bv retnaming in the vertical position for some 
iffle after eating or Ij mg down with the head elev ated 


Similar disturliances ia digcsluc function and gastrointestinal motilitj were 
owerred bj Churchill and Sweet in some of tlicir patients upon whom csophago 
gwtric anastomosis had been performed Thej found c\idencc 'of diminished or 
awent gastric motility and hypertonicilj of the pjlorus confirming their belief 
“fit this was due to an imbalance of the nenrogenic mfincnces as a conseqiienco 
of division of the vagus nerves 


Case 2— J Q, 4 77 year old Negro man, was admitted to Chanty Hospital in New 
f«ani on March 14, 1947, complaining of substernni pain and progressive dysphagia of 
onr Bonthi' duration The patient bad lost a eonsiderable amount of weight but was 
sole to sav how much lie also complained of transient diplopia and ecotomas and some 
puca and dirzine«s for tho previous three or four vears during which ho had been 
rested for hypertension by a local physician Past historj social historj and familv 
ftutorywerc not significant 

I*hy«ieaJ examination revealed an elderlv Negro man, somewhat unilernouri«hel but 
rwi«e in fairlj good general condition aod with no observable gross abnormalities 
|Cmpnature was normal, pulse rate 6S, respiratory rate 24, blood pressure 210 mm llg 
0 le and 110 mm Ilg diastolic Laboratory findings were as follows Klein reaction 
^^^od cell count 4 000000 hemoglobin 106 Om Icniatocrit 30 per cent, 
no eouEl $ 310, mtli P~ per eeat ppJ^xotirphftourJear etUs vrintJist*, so ab 

Cities blood urev nitrogen 26 1 nig per eent blood chloride 634 tneq per liter 
j),, ‘^"Igcnographic studies showed an irregular con»tnrtioa of the middle third of 
Eso h*''^*'*'^* extending from about the fifth to tho ninth thoracic vertclra (Fig 4) 
showed a friable granular masa projecting into the lumen of lie esophagus 
djj about 255 cm from the upper incisor teeth it appeared annular bied easily 

"“cn and had tho gross appevrance of a malignant lesion The I lopsj speri 

*n at this examination was reported as epidermoid carcinoma grade II 
Was tw 1917, after the patient was considered adejuatelv prepared ojicration 

the ' Under intratracheal ether oxygen anosti csia and with the patient lying 

^'Sht lateral position, an incision was made over the left sixth rib posteriorly where 
r*nost **^*“'*^'^ upward to the level of the fourth nb The sixth rib was resected sul 
** y and the fifth rib divided posteriorly The pleural cavitv was entered through 



040 


SoRnrBT 


the bed of the sixth nb The Jung was gently retrntteJ forward and the mediastinal 
pleura opened to expose the esophigns B> eareful sharp and blunt dissectjon the 
esophagus was mobilised from its tied in the mediastinum below the aortic arch As was 
indicated b\ the roentgenogram, the tumor nas found to involve the middle third of the 
esophagus from about the junction of the eighth and nfnth thoracic vertebrae below to 
the upper •mrface of the aortic areh a1n\e The entire esophagus including several nd 
jncent firm hmjU nodes at Ihis level was freed from its attachments and the esophageal 
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vessels 11 ere ! gated in I seetione 1 inrthpr moJ li/atioo of the esopl agui al o» 
was then carried out after the mediastinBl pleura had been opened al ove the i 
behind the left subclavian arter> After the phrenic nerve had been crusht 
ision was n ale m fh'" iliflphragni nod the pentooeal coiitj" entered The »f< 
mobihred I> division of it. vascular an! hgamentons attachments as described 
Caro being tahen 


to provii 
desiralle to e 


,le better expos, 
\ the i 


e the right Rastrie ntil right gastroepijloii 
> for (iirnugh mol ili/ation of the stomm t 
tenor end of the ireision in tie tli 


nd through the rectus sbenth parameJially into the peritoneal c 
carliligP an, ^ between clamps at the eardioesopfiageal junction an, 


In order 
the costal 
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The proTuaa! enil of the eevereil n^.u'* n i' then eo\eri<l with i lulilicr t^n]Ilon 
»ad tieil eeeurely; the esophagu* was brought out from under ila norti uri h ilirough the 
epening in the inediistioal pleura nbo\e the aorta, and Ichind the left suleliMan arter\ 
The ftomafh then brought up into the chest and the fundui attaihed to t!ic pleurn 
It the dome viith 8c\eral intemipted sutures The evij In„o„n«triL anastomni h tv is tin n 
performed, as desenbed in Case J and shown m Fig 11 This t\] e of annstoniQS s { rn 
tided an L shaped opening between the esophagus and the stomarh nnd thus ii creased the 
Size of the stoma The atoniaeh was then attached along its greater curiatiire to the 
pleura of the posterior thoracic w ill with a row of interrupted sutures The diapliragm 
'as closed around the stomach just nloxe the psloru« The incisions in the thoracic w ill 
and peritoneal cas itt were clo«e 1 »n lasers with interrupted cot inn sutures after s cithelt r 
had been placed m the pleural eauti through the ninth intir«pace in the po'lenor 
aiiUaty line 

The operation, which required alout five hours nns well tolerated hi tie pdlKiii 
ffe receiied 1,^00 ce of whole I looil during tie coorse of the operation Fscept for 
alight drrpnea, which disappeared l>a the siJth po«t«iK raii'C dni the postoperative course 
was nneventful remciHm, which waa slurteJ the dut before operilion was eontinuel 
"otil the fifth postoperative da\ Tlie thorncotonn tot. w is removed on the fourth dav 
On the fifth postoperative dnv the tatient was «atmg a full diet The sutures werv 
removed on the eighth postoptr^tive daj the wounl had eompletelv hcoled and the 
patient was np and alout in the ward <hig 6' Tht .ul sequent Pour«e conliimed satis 
actorilr and he was discharged from the hosj iial on Mav 14 J‘>17 Kt the 1 ist follow ii;i 
Mamiaation m Fehruary, approsiinatilv ten months after oieration, the patient was 
onnd to be m good condition with no comilamis and n ■ evidence of recurrence 

On \pnl 30, the eleventh postoiMraiive Inv dunro<copic ex iinination of the 

aaophapjj and stomach following i«ge«tien of I <inum s|,„wed a norm illv fuiietioiiing etnnm 
no ev idence of obstruction to the pass ige of barium 1 1 ik ^ 

Pnthologic report of the stiecimeo removed Wh« epuiernioid cireinmia grade 11 
d extension into the musciilaris, I ul no invasion of the outer 1 iver* 

THHMCM lOVwtUUtVHoss* 

It has now been established that Ksious imuhing thi ujijicr jiuitiuui of tin 
jnlraihoracic esophagus and piodneuiR pcniiaenut funcfional disfttrbatice:! cafi 
silceessfully nttaeked surineoll' uilh natonitum of nomial function This is 
levcd bv rpsoction of all but a siiflieiotit sejnunt ol norn al es<i|)hagiis above 
1 esion to permit pnman anas1oii«>sis to ihe mobilizctl stnmaih The fnsi 
* 11*1? procedure, winch was first demonstrated b\ n.trlo'k and Sweet 

Psnriiitina; anastoinosis at the lushest level m the chest is illustrated In the two 
reported in this paper in one of which tin. ksioii was bcni'm and in tin 
'"•*^*St*ant Theprociduic however is not -.tmple as jnrsenth perfoniiisl 
' there are certain technical constderations «f the tijieiatioii Ibu ikseivc 

fonirnent 

Perhaps the most dilTicult featurt of the «|ieration i'. the jierfomijiKe of 
Ih anastomosis, at such a high levtl m the client If llie incision in 

"all is made sufficientlv high to fuililatt tins procctlure difbcultv 
^ w encountered m adequatdv molnlizing tin slotn.ich vv In rcas if the int ision 
j^iade low enough in the chest to facilitate the latter jirocerlnre the foritar 
difficult For these reasons a proper stirgical ajijiroach to the problem 
To solve this problem Harlock opcnwl the ehest through the 
or Seventh interspace and then divided the fourth to the eiithih or fifth to 
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the ninth ribs postcnorlj to form a T shaped incision in the thoracic wall' * 
Clark used a somewhat similai approach in his ease but entered through the led 
of the subperiostcslh resected scienth nb and Sweet achieved this purpose I\ 
entering the ehest through the lie<l of the eighth nb and then diMding tic 
se%enth sixth fiftli and fourth nbs paravertcbnllj An cssciitnl4 similai 
approicli was used bj Adams in his ease 

These appronches appeared rather extensile to tis nnd we therefore atlackcl 
the problem somewhat differenth In the first esse the chest was cnteie<l 
through the bed of the left seventh nb nnd the sixth and fifth ribs were divide 1 
paravertcbnlly In the second ease the chest was entered through the bed of 
the left sixth nb and the fifth rib was dmded paravertebnllj Neither of tliest 
approaches proved completelj s.itisfaetor} for in both in order to provide adc 
quate exposure for mobilization of the stomach it was found desirable to extend 
the incision across the costal arch antenorly into the abdomen Extension of the 
thoracic incision across the costal arch into the abdomen to produce a combined 
thoncicnabdomiiial approsoh affords execllcnt exposure to the lower segment of 
the esophagvis and to the stomach Like others’ *»'»•' ** »■ wc have often 
found it useful for lesions m this area and Carter recenth in a eoniprehcnsive 
historical and teeluiieal consideration of this approach also proposed it for 
splenectomv Although it was well tolerated ni both of our reported cases it 
obviouslv meienses the time and magnitude of the operation For this reason 
Slid because it is probnblv unnmssarv m most cases of high esophagcil lesions 
vre believe that it should be avoided unless there are special reasons for its Use 
It w^s found iicccssxry in the first ease because of the 'idhcBions from the low 
placement near the pvlorus of the old gastrostomT and in the second because 
of the more highly placed incision m the fboraeie wall Although this latter 
factor made the esophagogastuc anastomosis easier to perfom m the second 
patient than in the first it wasslill done with difficult} 

Idcallv the incision should permit ndequate exposure low in the chest in 
order to facilitate mobilizition of ihe stomach and hij-h m the chest to providt 
rcadj access to the csophsgogastnc snastoraosis tut with a minimum of opera 
tnc tnumn It is possible that these desideratx mav le better met bv on in 
ciMon in the left thoneie will which begins paraTcrtebnlh over the fourth rib 
extends cnulad to tbc seventh rib snd then cuires antenorh to follow the 
seventh nb to its costochondral junction The | leural enntr could tl on be 
entered through the bed of the snbpenosteaUy resected seventh or eighth nbs 
After it had been determined that the lesion wxs resectal le cspecnllv in malig 
nant cases nnd the esophagus fixed from its bed the stem ich could be mobilized 
throii"h the ifiaphrainu IcaaahC up mta file eiiosf ami fhi rinphragrt ciewi 
around it The remainder of the operation that is the esophagogastric anas 
tomosis could then be done through a lugber Iccel bv inobilizsiion of the upper 
flan of the incision m the Ihoracii wall and entrance into the pleural cavitv 

V » ^ j r 

ision for two levels 

isiipe for two i sscj 

1 Weatiircs of the procedure mol ilization of the stomieh and esoj lingtis nnd 
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performance of the lii?h esophacogastnc dnabtoinoM‘N ^\hilc at the same time 
Avoiding CNtcnsne operatne trauma For these reasons we behe\e that this 
proposed approach has much to recommend it and are looking foiuard to tr> ing 
it at the next oppoituiulj 

Lett so-bcLavtam. - . 7i i 
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Inc expovure and moblli: 


After the pleural ca\i 1 j his liotii culticd the next step is exposure and 
'u n ization of the tsoph'’cU'» This is doiit l»\ Rtntk rptraetiiiii of the lung 
'“rq and opLinng of the mediastinal pleura from the aortic aich to the 
U (atxful blunt and sliaip dissection tin esophagus is mobilized from 

t!i\ tocdiastiinun at this level (Fig 7) The esophageal vessels from 

■'^'d bionchial arteries are eaiifullv ligjUd and di\ ided Considerable 
niust ho cNcreisul in freeing that portion of the esoiihagiis bcliind the 
«so r both Wnign (Case 11 and ruiligiuint (Case 21 lesions the 

dip '•’uds to be closeh adhircil to its surrounding structures In fait 

■xvxtion is usualK msier in tin Idttei il tin iisinn is reseet.ibh because a 
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clca^age plane I's inoie icadilj identified whircji m tlie former the csoplia"tts 
i<! usually Mirrouiuled bj much dense scai tissue Tlic esophaffUb aho\e the 
iioitic arch is exposed throustli an opening in the mediastinal pleura behind the 
left subclns lan orterj* (Fir 1 ) Tins permits disscetion of the esophagiis behind 
the aoitic aich to hi. eaiiieil out fjoin al>o\c and bclou Care should be e\er 
cised to .ivoul injiirj to the thoune duct in tlnsie^um 



. 2 ,i Hrini: ni blltzJU n f llic «t ii »i.h Vlt-r the 


Sfi F 11,1. esopln-ois has Iiecii eonipletcb frteil from its bed the next step 
.1 *^F,wwtiire IS mobilization of the sloimch (Pics S and D) After the 
vci the p crushed to prosidc immobdits of the dnphnRm the 

phrenic ner\e nos men 
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peiitoneal caMt\ ib enlticd thiougU i ndwl intisioti iii the ditphriiin fiuin 
the hiatus to Its costal attachment The stomich is mobilized b\ section of the 
/astroheml R istfocolie and Rastiohepatic liRamtiUs and the \ossils contained 
Ml tbcTii, care bcniR tai vn lo ptesmt the s vseolat irclies iloiu the greater and 
lesser cunaturcs Dmsmn of the hft Rtstiic aiten close to its oiigiii as 
rceonimended In Sivect is i>ieftnc<4 to disisioii of its hnnehes as pioposcd In 
Oarlock The umaining hlood suppU to the stomich arises trom the iisht 
Rastnc and ri^ht gastroepiploic aitcrus and had pioicd idefjuatc (1 ig ')) 



thiMoash this stip in tin ojKiitun luobil)]’ ttioii of tin, slomadi should i 
done Rciitli and with a inmiminn ot maiiipulatuc tnniin in nnjer to aioid 
injiin or ci mproimso o£ the iiitrii nrd \ isciil ir iiitc^nti of tJic sfonncli This 
IS particul irh important m fncing »ii idlMrcnt stomach to the abdominal wall 
isar(«:nltof i pn cantiiiir gistro^tonn t «v 1 ) 

The Mom nil i> then dm Ini Utwccii iliinis at die csnpli i_ojastri< jmietion 
imd the diMid -tump *1 r. d J\ two Ja\»r. of fine afraiirtiatic chroiine catgut 
-wUucs md im.ned i In.col im.riuptid .juilling cotton tinttrcss sutiiics 
The proMtiiil cn 1 of tlic s.^cr si c-ophacii- K cnon-d ntlh ^ ruld cr tampon ami 
tusi -uur«l\ The e-ophimis is broaght oiu from umhr the i rtic arch awd 
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cleavage plane is iiioic leadilj identified, wliacji, ui the foimei tlie esophagus 
IS usiialh siirioimded bj maeli dense scat tissue The esophagus ahose the 
aoitie arcli is exposed through an opening in the medjastmal pleura behind the 
left subchsian aiterj {Fig 7) This permits dissection of the esophagus behind 
th( aoitic arch tn lie earned out fiom alwse and below Caic should be exer 
ciscd to a\ 01(1 injui v to the lliuineic diitt m this rognm 



After the esophigus his bien eonipletelj fiicd fioin its bed, the nest step 
, roceJure is mobiluation of the stomaeh (Figs 8 and 9) After the 
^ ^ ^ has been <nislie<l to proside irnmohiljts of the diiphngm the 
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to the left and abo\e the aorta through the opening m the mediastinal pleura 
behind the left subela\ian artcrj (Fig 10) The stomach is brought up into 
the pleural cavitj and attacJied to the pleura at tlic dome aud along the para 
vertebral gutter 'uith interrupted quiltmg cotton sutures In one of our eases 
(Case 1), in order to permit the eardia of the stomach to be brought up to tlie 
apev of the chest uuthout tension it was found desirable to mobilize the pjloriis 
and first pnitiQH of the duodcmim b> incision of the pciitoneal covering along 
their lateral margins as suggested b^ Phemister 



The next step in the operntiou is performance of the csophagogastne anas 
tomosis This is accomplished bj a two laier row of mtermpleJ cotton sutures 
the outer hjer being of a mattress t 3 pe as shown in Fig 11 Tins method of 
anastomosis differs somewhat fiom tho e prc\inusty described and we belieie 
has certain advantages especially m some cases For evamplo in our Case 1 
the highest level at which the esojfiiagus could he divided and at the same time 
provide sufficient proximal length to permit the technical performance of the 
anastomosis was iminediateh above the stiicture At this level however tie 
esophagus was still somewhat narrowed and hid the amstomosis been done with 
onh the cross sectional diameter of the esophagus the stoma would hav e been 
undesirably small Tlie problem was readilv solved l<j incision of the esophagus 
longitudmallj along its left lateral mnrgm and performance of the anastomosis 
as shown in Fig 11 This maneuver provided a much larger stoma Itisle- 
lieved also to be preferable to beveling the esojdmgeal opening for this purpose 





946 


snrrmr 


to the left and above the aorta through the ojKning m the mediastinal pleura 
behind the left suhclanan artery (Fig 10) The stomach is biought up into 
the pleural ca\it\ and attached to the pleura at the done and along the para 
vertebral gutter ^vitli interrupted qniltu^ cotton sutures In one of our cases 
(Case 1), m order to permit the cardu of the stomach to be brought up to the 
apex of the chest without tension it was found desirable to mobilize the pylorus 
and first portion of the duodenum by incision of the peritoneal coverin'’ along 
their lateral margins as suggested by Phemistci 



The next step in the operation is perforniauce of the esophagogastnc anas 
tomosis This is jccompbshccl by a two laver row of interrupted cotton sutures 
the outer layer being of a mattress type is shown in Fi" ll This method of 
anastomosis diffeis somewhat from tho e pievionslv described and we believe 
has certain advantages especilUv m some cases Fir example in our Case 1 
the highest level at which llic esophagas couW be divided and at the same tin c 
provide sufficient proxunal length to permit the technical perfonnanee of the 
anastomosis was immecliatelv above the stnctuic At this level however the 
esophagus was still somewhat nariowcd and had the anastomosis been done with 
only the cross sectional diameter of the esophagus the stoma would have Icon 
nndestrabh small The problem was readily solved by incision of the esophagus 

, ^ nnJlv along its left literal margin and performance of the anastomosis 

Jt w be- 
ns purpose 
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The opening m the diaphragm then closed first bj attachment of its, edges 
around the stomach just abo\e the pylorus and then b> approximation of the 
remammg edges anteriorly mth interrupted cotton sutures After a catheter 
has been inserted m the pleural casits through one of the lower interspaces the 
lung IS expanded and the thoracic wall closed m lajers with interrupted cotton 
sutures 

PREOPEBATITE AVn lOSTOPEBlTHF M\NVCFMENT 

The preoperative preparation of these patients and their postoperatn e care 
require careful attention'* Half starved bj their imbihtj to swallow thc'Jt 
patients characteristicallj manifest obvious endence of nutritional depletion 
with pronounced loss m weight muscular weakness vitamin dcficicnci on! 
sepsis and secondary anemia "Moreover m malignant cases they are often 
elderly indinduals with diminished cardiosascular resene For these reasons 
and because of the formidable nature of the surgical procedure the preoperatne 
preparation of these patients becomes particularla important Since much 
emphasis has been placed upon these matters m the recent literature their 
detailed discussion is considered unnecessan here 

Except in patients with complete obstruction the restorative program can 
he earned out adequately bv the oral administration of a properh planned 
liquid diet having a high caloric and vitamin content Depending upon the 
mdieations this can be supplemented by the parenteral administration of fluids 
eleetrohtos aitamins and whole blood Even in the presence of complete ob 
stniction unless the patient is m an extrcmch depleted state wc prefer to roh 
upon parenteral therapv and to avoid the use of preliminary gastrostomv or 
jejunostomv for feeding purposes Increasing experience m the inanagoment 
t>f these eases has strengthened our conviction that bv these measures and par 
ticularU with the ample use of blood transfusions'* botli before and during tbe 
^eration most of these patients can be safeh earned through the procedure 
or these reasons and because of certain disadvantages associated with the 
procedure we have 1 eeome increasmclv reluctant to emplov prelimmarv 
Ra-strostomj or jejiinostomv 

During the course of the operation blood is administered in amounts sufii 
cient to compensate for blood loss and to maintain proper hcmodvnamic func 
'Oil This wnll van depending upon the patient s general condition extent of 
operative trauma and manipulation blood loss and other factors Thus the 
blood administered diinng the operation was 2 500 e c in Case 1 and 
*^0 in Case 2 although the patient was voungor and in better general 
n ition in the former case than in the latter In both eases however the 
pressure and the pulse rate remained well stal ilized during the entire 
•operation which lasted six hours m tl c first and five in the second case 

lo emptj the esophagus and stomach and minimize soiling an 
ranasal gastric tube connected to a suction apparatus should be inscrte<l 
t^th operation prefcrablv into the stomach but if this is not possible 

the ^ obstruction It should he alloweil to remain in place during 

procedure maintaining continuous suction just licfore the stomach is 
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severed from the esoj hagus jf the tube has hccu passed into the stomach it 
should l>e diawn up until its loirest end is at the level of the site of anastomosis 
After the anastomosis has )>een cwnpleted the tul e k passe I through the stoma 
and into the stomach for use during the cailj j ostoperative period 

Chemotherapj is administered ^stcimojlh to control infection penicillin 
I ciiig the preferred agent This is begun oi t or two d ijs bcfoix the operation 
and continued postoperntiveh for four oi five dsjs until tic temperature 
let iduis normal for forty eight hours 

It appears desirshli. to administer oxygen duriii„ the first tuentv four hours 
ifter the operation Parenteinl fluids and Hood art dniiusttred postoperj 
tivelj as required The patient is allowed to drink fluids earlv He can usually 
take a soft diet by the thud and a full diet Ij the fifth postoperitive dav 
I)unng this early period freiuent small feedings have been found preferable 
to the usual diefaiv regimen Both the character an 1 schedule of the diet dunno 
this peiiod should be aljusted to the individual patient s tolerance Farh 
imhulation is eoniidci ed desinil le and most of thc!>c piticnts cm be out of 1 cd 
bj the fifth postoperative dsj unless there is some definite contramdic tion 


S( MMVRV 

The two eases of subtotal esopbagectomv an 1 esophacoe. istrostomv foi i ig! 
mtiathoiaeic lesions described in this communication illustrate the feasihilitv 
of the pcrfoinnnce of esoplngogastrie anastomosis is lie highest level in the 
< hest and donioiistnte its applicabilitj in both benign and malign mt esophageal 
lesions The super oiitv of this procedure over others which have been cmplovel 
for such lesions lies m the fact that it provides imn cdiatr restoration of functi 1 1 
Oertsui tpchnicsl aaptets of the operation arc disoussed It is suggest? 1 
that further improvement in the operative appronch is desirable m order to 
minimize trsuma and faeilitste the two essential features of the op rat oi 
tnobiliz ition of tl o stomach and performance of the e ophagogastnc anastomosis 
Vn -ipproach directed fowat 1 this oljcctne is pro|oscd V niethml of amsto 
niosis IS descrilel which is bclievcl to have some advantages over those picvi 
ouslv einploved especnllv under certain conditions Its purpose is to peim t 
the formation of s larger stoma than that ohtxined Ij ordinary mctlods snl 
thus provide greater assurance against the doveloj met t of subseq lent stricture 
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the auaslomosis must be innclc at or abo\e the lt%e! of the arch because of the 
fact that the onh rcm lining ai-ternl supph is from the inferior thjToul arteries 
in the neck. Pig 1 illu'itrates the blood snpplj »f the esophagus 

To these importnit obsserx ntions must bi ulded the fact that at least in 
some portions it is difilcult if not impossible to irr\ nut a svule remoial of th? 
growth and sutroundmg ti-sues It is uMomatit lu the surgerj of carcinoma 
of anj organ that in addition to the remoial of a large portion of umn\olve(l 
tissue in all directions beyond tlie growth it is aeeessnr\ to excise en masse 



^'^th the growth containing ina ns minx is possible of the regional Ij in|ili nodes 
^ ivhich nietastases max be exj ected to go In tins respect tlie esophagus 
Peculnr and xaried problem The close proximitv of the organ to 
the anatomic structures in the ne«k and superior inediastinnm and in 

region of the aortic arch and Iiiluin of the lung makes it difneult if not im 
' ic to remoxe an adequate amount of periesophageal tis>iies an I regional 
Pn nodes when the growth arises in am of these regions hmn the lexel 


THE TREATJIENT OF CARCINOMA OF THE ESOPHAGUS AND 
CARDIAC FND OP THE ST03IACII BY SURGICAL 
EXTIRPATION 

Two Hundred Three Cases of Resectiov 
Richard n Sweet, MD , Boston", Mvss 
(From the Hvrgual Servtrea of the ilasiachufetU General Basptial an<i Fatmer 
i/tmoTuil nosptlalj 

W ITH the exception of certoin attempts to remove by local excision small 
lesions in the cervical segment aiwl a tew successful results following the 
use of the Torek operation in the thoracic portion carcinoma of the esophagus 
has remained until recent years a relativel} inaccessible disease The first sue 
eessful resection and esophagogastric anastomosis to lie performed in this 
countrj was reported by Adams and Phcmistcr m 193S • During the ensuing 
decade this operation has been inodihed and its ntihzation extended so that 
now it can be applied in the treatmeut of carcinoma of the esophagus at all 
levels with the execptiou of the cervical segment, where an entirely different 
tecAtJiqae & required Furthermore, the moidence cf postoperative coiuphca 
tions has fallen appreciablj and the postoperative mortality late has reached 
an acceptable lev el 

Success m this field t>t suigm depends upon the application of a detailed 
knowledge of anatom} and an undeistanding of the principles of plijstology as 
thej apply to the orgvns within the thoracic cavitv The esophagus traverses 
three important anatomic regions, the «fcf, the ikonix, and the aldotnen In 
the neck and chest it lies m close contact with various important even vital 
structures such as the vagus nerves with their recurrent laiyngeal branches the 
great vessels of the carotid shiath the aortic arch and descending aorta the 
trachea, the left pulmonary arteiy the left mam hronchus the pcnesrdnim the 
inferior pulmonary veins the thoracic duct and the azygos vein Injuries t< 
any of these strui.ture> during the operation arc likeh to lie followed bv seuou' 
inconvenience or troublesome plivsiologic disturbances if not bv immeiliate or 
ultimate death The esophagus fiirthcimore must be 1 nndlcd with much greater 
care and gentleness tinii snv other portion of the gastrointestinal tract Tt 
?ai^s s sermts cost Its miisi iilatiire is larjrelv longitudinal and does not hokl 
sutures well The long established prmeiple of avoiding tension on the suture 
line IS therefore of preeminent importance in anv onastomosis involving this 
organ Its strictly segmental blood snpplv must lit considered in everv reset 
tion m order to avoid necrosis at the suture Ime It is wise never to perform 
anastomosis more than 2 or 3 cm below the next tiighest vessel and in ey erv 
case where the dissection has been earned to n level dK.ve the snh of the aorta 
;;«lvea Fcb 18 
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tills bas been de\eloped -\erj recenth * This iiuohcs perfonmng an intracer\i 
lal esophagogastne anastomosis Wliiii tlie growth insohes the middle halt 
o£ the thoracic segment of the esophngus <i high mtrathoraeic esophagogastric 
unstoinosis must he made Two raotlifications of this procedure are rcquiied 
depeiulmg upon the relation of the tumor to the aortic arch In some cases be 
cause of the high location of the growth the anastomosis must be made ahose 
the arch In others where the giowrlh lies in tlic lower portion of the middle 
half, It is possible to make it jnst below the aortic arch In the lower fourth of 
the thoracic segment and in the abdominal sigmeiit a low intiathoiacic an is 
toQiQsis IS performed 



< Hrrii\om<i if Ihi ( iiiini/ «/ Iht — Tilt < i r> K ll se ' 

t • f till fsitpli IS *|| ,rt , xtt inliiig fis m tli* h\ p<>))liiir\ iix to the Ie\ el of 
rn ll iiiilili It lies dinttlt Uhind tli lnr\ii\ and trubo-i It is 
ml'sl HltnilK In |]„ .Hmtid slu ith hiuI its miUnts and tin of tin 

roid ,:lHiid (111 1, ,,, {, , j It Is » russtil li\ the r«Mirr< nt Innugi i] 

\«>s an I i!i» suinn r nml mftntr th\rcm! irtern-s V I irgc group of Itniph 
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(it the liihim ol tilt luay tlowji to the caidia, ln)Wt\ei it become', mcieasmgl) 
{lo&sible to perfoim a sitisfactoi> lancei operatjou inth the remoial of larger 
numbers ot the regional nodes TheM facts inesitahh Iia\e a definite bearing 
opon the end results obtained after surgicU tttupation Kefeience to Pig 2 
serves to illustrate the most imporUnt Umpb node groups nhieli are freiiuenflv 
invaded by inetastases fioni carcinoma of the esophagus 



FIs 2— M«rk* »how tl p n <wt frt'QUenl " to* of l>i M Iiol«- n from eiirrlnnm, of the 

r ptiasu-* 

THE VEPf fPVrlON OP SEffr £K1 l\ TJfL TKElTUtNf' OF f Aff f\fMJ » OP HRIOl 
SErilEMfc, Ot THF ESOPHArub 

The techniial pioblein presentid bj a (aiciiioiiid oF the CAopliagtis vanes 
seioidmg to fht region where the tumoi lies It is neiev.uv tlieietnre to give 
separate cniiMderafion to the vations levels (I’lg 1) In the. eervical segment 
the restoration of contimutv after lesevtiou depends upon the suiwtitution ol 
1 turned in poitioii of sliiii for the i seised portion of esophagif- fins is act <nii 
plished hy the method destiibeil bv Wookev » In the thoracic segment three 
different modifications of the opention of piitwl esoplngeitorav with primal? 
esophagogastric anastomosis must lie useil depending upon the location of tlu 
vvth '^If the tumor lies in the upper fourth for superior niediastiml seg 
a very difficult obstacle to lie overcome is the passage of the iiiohilize.l 
throng! the apex of the eheat »to the neck tech.„a„e to ae, emphali 
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li'l'ophaniix ^bove aiul to t)>c distil ewplm^is b^loM leiMU? i teruporori 
l4eral groo%e At the second stige ot tlio operation \ihi(b is perfomiKl 
'■ereral weeks later the latent giooie is closetl so as to restore oinpletelj tin 
cootinmtj of the esophagus (Ti^ 4) The jmmedute lesiills of this operation 
arebighlj successful (Fig 51 The pitient is iWe to swallow without ani 
functional difficulties ind -with no discomfort It is i serious fault of the 
procedure however that it cinnot be made to include n wide regioml disset 
tion with the removal of the neighbono^ hmph no<les The result of this 
Irawbnefc is that although from the staiidpnnt tf rcstontion of function it is 



nejrlj perfect the opcntion is m the /reit nnjontj of cases a failure a-s n 
metho<l of cure I liaso usM it in seven lases with evcellcnt immednte resiilt-s 
In each case however soiMcliine from si< months to n veir after the operation 
a local recurrence or mon. often evidcme of ccnicil Kmph noile metas 
taves has been oliscrved A\ith the tseeption of one patient wlio is still alne 
with extensive metastatic disease in the oervieal hmph nodes all have died 
6 t amt /’) This result allliougli not surprising is a great disappoint 
lueiit but in view of the anatomic and leehnical aspects of the problem jt is 
diffieiiit to eoneeivc how a more fivoralle outcome could be insured The use 
fulness of the Wookev (perntion would seem therefore to be confined to the 
rare eirlv eas of enrcinoni v of the eervioal segment with i low grade mall- 
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nodes hes m close to It on each sjde Tiijs yjoup of codes commu 

nicates mth other eeiiical nodes and with the uotles m the superior mediastj 
nmn It IS a frequent occurrence to find a laipfe number of these nodes involved 
in metastases from a caiciiiouia aiisui" ui this legion Thus a large portion 
of the carcinomas of the cervical segment are inoperable or at least incurable 
when seen for the first time bj the surgeon In the earlier more favorable 



cases the grouth ctUi he re%«te«l and the lesnlting deinl l>iido’’*^d iMth a skin 
tube constructed from the skin of the neck The operation described b> 
Wookey’ vbich makes tins performance possible is bnlliantfv coiieened It is 
iierfonaed m two stages The first i-onsists in tlie reseiti.iu of the Knicd 
Loment of the esophagus and the tnminjrin of a rectangular flap consisting 
Tskm subcutaneous fat, and platvsma muscle This flap is sutured to the 
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(.nfcutoi(t« of Ihc Tliinacu Sufiiiiiit 

Vpi'er /otfr//i — usictton »ith pmniiiy inltninitiil f\(i)iluii/ti!jiistiiiilom}t 
(Pis 7) A oil (innim looked in 1h» upppi Ininlli <if tlir tlioricii. 
oJtlie esophagus h is until ineiitK puseiitwl ui insiitmonnl iMi It 

lies obviouslj too low for the use ot the \\oohe\ oinr itiou and too high for the 
performance of an intrathoraue osophagogastru annstmosis Recenth a new 



•» n ojrcinoma m tl.., 

r. <Hi ilns oiurition whi<h is perfomcl in one iii\..h,n il,e malinir 

ke ei.lm esop|,„j.,„ ,li,s,elej 
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and the stomacli coinpletelj mohilized The btom-ieh is pulled up high in the 
chest and the thoracic incision is closed The second jiart of the operation is 
performed through an anterior incision oier the loner cervical and upper 
sternal regions. Thiougli this incision the inner half of the left clavicle and 
a corresponding segment of the left first rib ait resected The pleural casitj 
IS then entered, the fundus of the stomach is drawn up and an esophagogastric 
anastomosis is performed witlim the neck aboie the lc\el of the clavicle A 
detailed description of the procedure is reported elsenliere® 

The operation has been uted in one case s » tar It is subject to the limita 
tion that it IS not possible to perform a wide regional dissection m the region 
of the growth but it offeis promise of being the most cfTectise method of pallia 
tioa in the treatment of the relatncli few pitients ttliose misfortune it is to 
have a carcinoma in this region (Fig 8 A and B) 
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postoperatne complications It is not to be assumed hoMCser, that an aiiasto 
inosis at the lufraanrtie arch lesel is easier to perform It is actuallj often 
more difBeult than the average supra aortic anastomosis because of the limited 
space, bounded by the aortic aieh abuse the hilum ot the lun^ antcMorh and 
the descending aort.i posterioih in nliicli Hie anastomosis must he made 



d and 7J represeiits the preop* rati\< and imstuperatne nx-ntgeiiogniiiis 
•if n in nhoin the growth ln\ in ttn lower portion of tlie middle half 

'he thoraeie segment 

'*'1'^'' foiiilh of flu llioiotu utiuitnl omi flu iffxlioiiiiuil uiinunf — rf«.< 
liiiij, * t'X'iiini Jon tnliiilhurKit 4\nfthatiiuitxtio\ttmui iKig 111 \ i ii-<i 

t*'U\ fourth «if the thoiai ic stgiiunt of tlu isophugus or in tin r* la 

• ^'ort alahmunal sigmtnt hinN itself to reseition In the tedinifpio usid 
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Muldle half~iescctwn uith primary high intrathoracic esophagogastros 
foimj The muldle half of the esophagus cimpnses two regions each 'with a 
different relation to the lortie arch The first extends from the level of the 
superior margin nf the aortic arch to a p int several centimeters below Us in 
fenor mirgin V growth in this iwitlou of the esophagus lies at least in part 
behind the aortic arch and in such a case it is necessarj to caiTj the dissection 
above the level of the arch to make it possible to pull the esophagus up over 
the arch for the pcrfomianee of a supra aortic esophagogastric anastomosis high 
in the chest Fig 9 illustrates tie anatomic relations in such a case and Fig 
11) 1 md H shows tl e pieopeiative and i»o<.toperati\e roentgen lay appearance 
in 1 patient v\l o was operated upon for a careiiioma in this region 




FFT TKh VTMt- 


Ot H\ MR ti H l-\!tRl MION 




tflree^ea^ survnal rates of both groups Sal»scqueiit in\tstigations based upon 
larger groups of cases will be made but there is little to suggest at the present 
time tint any difTerenee is to be antHipated 



•‘I oud reprissnts prcoperatuc iiid postojicrative roentgenograms 
tion ^ ^ patuiit w itli « antiionia of the I »wer os< pliiigiis treated lo resec 

and low intntlioricn esoplin^i gistru an istonwisis 


TLtllMQIJ OF TUI OlFrvTIOS 

’•'•‘p ttclmical details which must be «bser\ed m tin surgieil 

of the ^sophagua ha\e bom described elsewlure’‘ md iiud 
^ i^peatul hin \o importuit «lianges liase luoii madi ixuptitig tin 
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for carcinoma ot the c u diac end of the rtomach In fact in a large proportion of 
the cases of carcmoma ]oc.itcd m the lower end of the esophagus, the growth ac 
tually invades the eardia as well Of all eases of carcinoma at the cardia approx 
imately 20 per eent are of this tjpe, arising in the lower esophagus and invading 
the cardia These tumors are of the sqnaniotis tell i iriety The remaining SO 
per tent of casts of cdrciiioma of the cardia insadc the esophagus as well in the 



gieat inaioiitj of lustauits althougli thej are all inmaril> gistnc m origin and 
adenocarcinomas histologically hrom the atandpoint of the operative technique 
it IS unimportant to distinguish betnecn tiese hpes of eases on the basis of the 
exact origin of the tumor In all cases a transthoracic partial gastrectomy and 
esophagectom'v folloi^ed alow intrathoraeic csoplngogastrie anastomosLs are 
performed (Fig 33) 

It has been siiggi-sted that tl«* epiclttmoid lesions of purely esophageal 
oiigin ought to present a hettei prognosis w/en if «omes to ulfiwafe survival 
tJian tl e adenoi m moinatous lesions of gastric ongm A careful study of end 
results of two sikIi groups faded to show nn\ signifitml difference between flic 
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threejear sunnal ntps of hotli groups Subsequeut In^ estimations based upon 
•armer groaps of eases will lie imde but there is little to summost nt the present 
•iiTip that an\ difference is to 1h» antic ipatml 



d and /{ represents preojK I line ind postopentiic rocntgenouranis 
e case ol a path lit with aninomi < f tiu I i\ur es iplinsus treated resec 
■on on I low mtrithoricn csoplia^ ^istri an istomosis 


TEC-UNiqil >!■ TUI OllRSTIOS 

Ihc teclinioal details wlucli must Ic olscned in tit surmiuil iinti i/t mt iit 
, of the esoplnsus haie leen described elsewhere** md need 

^Initid lurt \o iiniHirtant diinges Inst le n mad tsitplinir tin 
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acc 


moilifu atiOH of tin i jioiatmii ot ivm tioi) >Mth )h iin in p^oJ^l) i„'<v istn aiwsl >- 
iiiosis Avhich has been applieil to Iho iliffioiilt piohlom of « an inoma m tlie iippei 
foiiHh of the thnmeie seKinent 

losnorFinrni (OMiiR\riuM> \m» jiiuutm tn 
Since tilt uihciit of the aiitibiotus the postopei itue otcnntiut of infection 
which was fonnerh the most freejuent eomplmtion has been pi RtiialU elimiii 
ated Furtliemiore ly esertiii" special preisutions agiauist the ileselopiiient ot 
i inliai airlntliniias and the ocnirteiue of ungCNtise faihiie considerable pro 
^less h Is heen iiimle lecentli in irdliciiit; the incidence of cauliac complications 
which liad hecomi the most freipunt after the elimination of the element of in 
fiction A detailed leport dei1in» with the incidence of postoperatise compli 
cations and the causes of death dnnu" the miiiiodnte postoperatne period has 
heen made elsewhere* 
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l-iirlii Vo^t»iniittiLC I'enotl — 

.IffmtHwfrnfion of itniilnoiic’i Atlei tlit completion ol tlit .uiKtnniosis, 
t <- "f 1 fiolution mnt iiniii/ HW' iiiiitt ot pctncilliu ami 1 <}iii of strepto 

iiijcm are instilleil, one Iialt iit tlic upper alKlomtu anil tin otlici Inlf m tbt 
mediastiiniiu ami tlioraoic c iMt% The administration ol tliese a^int» is then 
loutinued bj lutraimiscular injection during the fust file iliis after operation 
or until anj suspicion of mfeclion lias subsided Tlie dosage used at present is 
95 Gm of streptoiuj eui ami 100 000 units of penicillin administered mtranius 
cniarlj eierj eight hours 

The results of the adoption of tins inediiation haie been \cr> striking 
^^herens the occurienee of sepsis was at faist tin printipd source of postopera 
tne complications eien uhen the sullotiamides wire used, after tlie admmistra 
tion of penicillni alone was begun the occurrence ol infection was rciliieed to a 
ler) occasional locnlated small empj run ui c\cr> instance confined to the high 
anastomosis cases Since the addition of stieptouncin ns a part of tlie routine 
antibiotic administration there ln\e been no c ises ot infection of aiij kind in 
O'er one j ear This imoUes fiftx two consecutive uses of cnrcinonn at all Icscls 

of sulfonamidfs The ndnuuistiatiou ot sidfommides has been nlmii 
iloucd since the adoption of the use ot penicillin and streptoinvim Tins is 
iiecauso m the first place thev are not as effective a- the autibiotiis cud in the 
wcmid place their use mav he dangeioiis cspccidh in tlie group of eUlerh 
patients which compnses the largest uumbei of eases ot cirenioma of the 
fsophagus 

Uit of oryqtn During the past three jeirs the method of administering 
f't'gen postopentiveh lias Ihpu ihmiged Irom the um of an o'cvgcn tent to 
* mtranasal nisufllation nnihod thioush in inhiug iiisal < itheter This 
•iiethod is not cuih more cfiicieut hut is better lolented h\ the nnjoritv of 
patients and ciscs the miising problem cotiMclei ihiv The .idmimstration of 
"’''gvii after esopingpctomv need not lie coiiluiucd more than twentv four 
in the aver.ige laso hi tin higli Iving luinoi c i^cs iiowcver where the 
Lstoniosis must he made .ilane the aoitie inch the huge imision recunrcd and 
le extensile diw ctioii within the inedustiimin «s well ns tlic presence of almost 
‘c entire stoimi h witliiii the left tlioiucii vavitv nuke the readjustment of the 
fppiratorv and cirmlatorv functions more difluult In such cases the inhahtnui 
"^'CCn max have to be loutinnrd at It ist iiitt nuittentlv for four to five clavs 


dsjiirflfiijn of the €Sophti(j»s and stoniffc/i t’ontinuoiis suction cm an inlving 
'<"vrted with its up jiisl almt the level if the growtii is used 
til toursc of Tlie operation The tube is mnoved however as soon ns 

regains consciousness It is r.ireh neiess.irv to reinsert a Levnu 
t . ^"houch m the liigh supra aortie amstomosH casts aspiration of an ovcrdis 
uioii^ nnv occasiunalU Ik recjuirccl to c vercome nspiratorv embarrass 

I Rt The tube should not be left Iviiig through the 'vmstnmotic steiina for an\ 
pertcKi of time because of the tlunger of its interference with the prompt 
® of the anastomosis 
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Aspiralion of the thoracic cai,tly Jii^t |«?foie thfr closure of the Uioracu 
Illusion IS begun, a catheter of large caliber (No 2GF) is led out through one 
of tlie lower interspaces A Folej catheter sntli nii inflatable rubber bag near 
the tip IS serj (onicnient for this purpose A fen hours after the completion 
of the operation continuous suction of uot over 8 to 10 cm of uater is applied 
to the eud of the catheter The maxunnm effusiou of seiosangumeous fluid occurs 
during the first twenty four hours Daring the eecoiid tirenti fourhours there 
IS iclativelj little drainage, and in the majont; of cases the catheter can be 
nmoved after tbe cspiratiou of fort> eight hours from the time of the operation 
Subsequent reiuov il of fluid bv thoiuientesis is rarel} necessary since the rou 
tine use of antibiotics has oveicome the elemeut of infection the onset of which 
uas always heralded b\ tbe reaecunmlation of a large amount of fluid after the 
first effusion was over 

Cardiac reQunen and iiitdtcatton low sodium diefarj i-cgimen which is 
begun one neck bcfoie the operation is continued after operation to diminish 
the tendeuej of the tissues to retain too much fluid uhiJi might otherwise lead 
to the development of pulmonarv edema All patients are seen m consultation 
liv 1 cardiologist, and pre and postoperative ndmimstration of digitalis if 
indicated and quinidine m all eases is supeirised by him. Since these measures 
liiivp been adopted there has tieen a striLiug reduction in the incidence of alarm 
ingcai disc arrhythmias on theoperatingtaWeanddiinng thoearlj posloperalire 
period and of congestive faduie during the first few da\s after operation In 
spite of these ineaMires Uie administration of fluids intravenously must be 
carried out vvitb special cire to avoid giving evcessive amounts and too rapid 
flow 

l/oinfenancc of iiutntton and oral /ceding During the first few davs the 
patient’s requiiements of fooil and fluid arc nmmtamed almost entueh bv 
intmenoiis alimentation Bv this jnems glucose aniino scids vilamms ami 
wbole blood if inilicstcd sre idininistcred taking care alwavs to avoid embai 


iiissnient of tlie circulators svsiem as inenlioned previously 

Oral sdministntjoii of Hunts is begun after twentv four hours with 10 cc 
of water given nch hour Tbe second dav after operstion GO c c of clear fluids 
not including fruit yuiees miy be gn«i houilv It is unwise to increase this 
imouut however on the third day or even ni vime tnsps on tbe fourth By tbe 
fifth jiostoperatue div liquids made with milk may be added and slightly hrger 
nmounts administered at a time brom that dav <m Hie amount and ebamter of 
tlic feedings can be adjusted to amt tbe ihilities of the patient to take ihem 
flic patient shfuibl not be urged fo eat however initif fie fee/s tfie inc/ination 
(11 do so or nt leist unfd sfter the eTpiiatioii of ten to twelve diya when the 


iluneer of ovcrloiding the St ininch IS not great The majority of patients how 
ever are able to evt a six meal soft solid diet bv the twelfth postoperative day 


Early amhulation The niajontj of pstieiits who have had an esopfiagee 
tomyare well enough to get up from bnl on the second postoperative dav \fanv 
if them are allowed to begin imbulation on the first dav after operation A few 
patieols howeter, must be kept Jn bed fonr or five doro before tbe reidjnelment 
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of thf respiratorj and circulatorj functions is siifSeientlj uell established to 
allow greater aetniti This rule applies almost excIusneU to the patients with 
a growth which necessitates the performance of a high supra aortic arch anas 
lomosis 

thi Late liccoienj Penod — The majonU ot patients on whom an osoph 
ajectomi has been performed (esilmlmg the tcriual segment ciscsi iie ahl< 
to return home within two to three weeks dtt«r operation depending upon the 
distance to be tr'i\eled and the possibilities ot <iie it h me Then there is > 
period of readjiistment whuli maA present difli ulties iml lead tn anxieties fiom 
which the surgeon should seek to protect the pitiont b% oxplamtion and ad\i(C 
I'unctioHnZ disturbances of the ga'-troinhstmal trnrt In common with 
patients who ha\e been siihjectwl to u 1* tdl gistrutonn jutients who haxe lia ! 

' pentions of the sort descnhwl fnqnenilx coiiipl uii tli it tlies do not rep iin i 
tiorinal appetite This nn\ corrett itself alter wtels n months hive elnpMcl 
^tit in manj erses the return of appetite is imoniplete at best Tins occumnn 
IS associated with and possibh exphined in p irt the Isit th it tn nix p itunts 
'“xpertemp a functiniial dela\ in the omptMiip lime « I the btominli The intir 
f'lption Ilf tin sagus imiMs is x cfiuiihntm/ f atoi beiaust of the risultiii, 

mminution in the ampUtudt of the g istrw. pcnstaltu utisitv \ud Im. luse <il tlw 

''XT'’rtcnicit\ of the prions sphincter The result is ihiit the stotinth ri mains 
filled imioh of the time It is 1 soiniiion cl>Ner\atiiin aiiniiv tliis«‘ pi 
heats th it the\ are able to c it a hr/t hreakfast hut tli it llie\ ]i i\e little iippi 
hte for their noondix meal and ire able to inominodite hudh iin\ nl tlieir 
'ppper This functional difficultt is most pniKMimeil m tlic oisps with i ini 
Ronia of the nrdin wlndi re<juirc extision of large segments of the stnmnih 
fating onh a small distal portion whnh nuoiiioslUis \ Innitul \iUtirip ot 
It has been ohsersed howexer tint jiromnnieed < x unples of the innlulitx 
" the stomach to empt\ after tlie iwrfornnn e «f a pirtnl gistrectomx and 
‘^’hapectoinx have beenme much less fie<juciit thm fonnerh and tint the 
difficulty arises least often in patients xcho Inse had a high csoplngictomj A 
P^ihle explanation for this is that tl»e diMsion of the pastroenlu and pastm 
cpatie ligaments is now c irried all the xmx to the l«*\pl of the pxlonis in i ciri 
thus pmhahlx niterruptiiig nmm of tin sxmpitluln iirrci liheiv which 
'diiiM otherwise nxernitixe localise of the ults<n»e 1 1 the \ igiis inhihitKin 
In evaluating the jiostoperitne digcstice fumtnn of these patients it 
^011 d be kept in mind also that except i« the « »s «f lesions high m the esn; h 
"here the whole stomach is preserved it is ihccss,ii\ to resect portions of 
fundus of (he stomach In some cases this c cuses a \pr\ hrge reduction in 
'-'X'tric volume which further limits the eipxciti of the patient to take food 
The mahihlx of patients to handle 1 irjre <|«aiili1ies of foMl during llu 
few months of llieir c< nxnlescenee is scnutniu's so gn it tint there is a 
luss of weight ^mh pitieiits shciild he adcistsl to take n thing but 
j," nourishing (\ ji. % of food and I » avoid w I'lmg valuable spa * < n m i 
j I’ddi s either liquid or solid which have i low lahcri lontmt \s time goes on 
■^'cr in tin innjoritv of eases tiu patient s «api itv for food inertases as 



.Lspirahon of the Ihoracte tavity Just liefore the closuri. of the thoraci 
incision IS begun a citlieter of large caliber (\o 26F) is led mit through one 
of the louer interspaces A Folej catheter with an inflatable rnJlwr bag near 
the tip IS Ter> comenieut for this puipose A few honrs after the completion 
of the operation contiiuious suctiou of not o\cr 8 to 10 cm of water is applied 
to the end of the catheter The maximum effusion of serosauguineous fluid occurs 
iluring the first tweiitj four hours During tlie second twenU four hours there 
is relativelv little drainage and m the luajontr of rases the catheter tan l« 

1 emoted after the erpiration of forlj eight hours from the time of the operation 
bubseejuent reinosal of fluid bs thoracentesis is rirelv nccessarj since the rou 
tine use of antibiotics has oieiioine the element of infection the onset of winch 
was ahiajs liersWed hi the lesrciiiiiiilition of a laige amount of fluid after the 
first effusion was oser 

Cardiac rrgmen and. nudteatton K low sodium dietars icgimen which is 
logun one week before the operation is continued after operation to dimmish 
the tendencj of tlie tissues to retain too much fluid which might otherwise lead 
to the development of pu!nionai> edema All pstients are seen in consultation 
b\ a cardiologist and pre snd postoperative administration of digitalis jf 
indicated and fliiiindine in all ciscs is supemsed bj him Since these measures 
h IV e I ren adopted there has lieeii a sinking reduction m the incidence of alarm 
mg cardiac arrhj thmns on the operating table and during the early postoperative 
period and of congestive failure during the first few davs after opeiation In 
spite of these measures the admmistratiou of fluids iiitravenousfj must he 
carried out with special care to avoil giving cxicssive amounts and too rapil 
flow 

Voinfcnancc of nutniwn and oial /ceding During the fi«t few dars the 
pitientb re<iuiremcnts of fiml and fluid are maintained almost entireh bv 
lutnsenous alimentation B> this means glucosi ammo acids vitamins an I 
whole Hood if mdioatcd are adinmistereil taking care alwavS to avoid enilnr 
rassinent of the circulatory ss-stem as menlumeil previously 

Oral adiniuistratioii of finils is legim after twentv four hours with 30 cc 
of water given each hour The secon 1 das after operation 60 c c of clear fiui Is 
not including fniit juices innj be gisen lionrh It is unwise to increase tlis 
uiuouut honeiCP on the third day oreicn in s<-ue<ases on fie /mrth Py the 
fifth postoperative day liquids made soth milk mas I e added and sbghtlv larger 
‘imouiits adinmislered at a time Prom that day on tl e amount and cl ancter if 
the feedings can 1 e adjustetl to suit the abilities of the pntient to take them 
The 1 atienf shotil 1 not fe iirgcif (o eat ftowesei utifif he fee/s the inc/inai'ion 
to do so or at least until after the evpiratioa of ten to twelve davs when the 
datwer of overloiling the stomach is not great The iiiajontv of patients how 
ever are able to cat a sis meal soft solid diet hs the twelfth postoperative dav 

Farit/ ainhvlation The majorits of latients wlio have ha I an esophagee 
, _ are well enough to get up from bed on the second postoperative dav Main 

f 11 are allowed to begin ainlmlation on the first day after oj eration A few 
patient however must be kept in bed four or fise days before the readjustment 



‘■\\F^T T|{I\T^I^^^ m C^IlflNUMV in RIIUICM I\riRP\TI(>N ')“! 

•I m li\ till pitiiit luitimimu iflpr tSu tuntji ili itp j) k|<>| < r iti\< 

I'enrxl nf reidjustiui iit bis hoik I>\ tlwn is rinl\ nn slnkni_ <l\sf>iit»i m 
fvidomc (f iiiLiibifc i'\ clisturlianeM 

Ilcl uhhtiitinn Tiic Ktuiu ol stuii/th in I Ilk ibiliU i>l llu |)ituiil to 
resume an aitue life dejienil of miii'se iipni tiu /iiiei il loinlituu and 
mpatal oiitloolv of Ibo iiidnulll d piticiit Ik t nisi lin nnjoiiti <1 tin* ji itients 
Mitli cneinoma of tbe e'loiiliigns ut olderh ‘ tin. iPtnrn to i ni*niiil dogne 
"t strength mas be \er\ gradual ami olten iiesei louiplete It is not iiniisinl on 
tlie other hand for patients to iituin to their «ustonnr\ dnh lontmes ui 1 
•^fteii to their usuil oicupations The imjoiils of them arc so lnpp% to be il I 
tosiiallow iifriinlK again after a more or less ptolonged period of d\sp)ia„ii 
find chrome stanation tint thea nsntih innintam a theerfnl oiitlnol an i lu 
eager to become nsefnl citizens onci again 

roa \i EXURiVNCE a\iiii 201 < ssis op c varisoM \ 

OFTiiv tsont v< ( s. x\t) I iMi ot riii stomioh* 

hrom VHOto Ian 1*14^ IBO palionis with e in iminia ol tlir i soph igiis in I 
eJidiK end of tin stoniaih ln\c beiii tieateil b\ ruin d iisiilim tollnwiil l)\ 
iNotitum of contunnts ot the alimcntan cinal h\ prinim isojdn^ogistn 
It' nlotiKiHis or h\ the use of the Wookei operation in i ti w < ases of e luiiioin i 
Segment llcforc the ToreV oiMrituni w is finilh ihindonod in 
14 in fa\oi of rLseetion iml high intralhoiac le isoiihngogastiostmiii 14 pi 
toils with earciiioma of tlic midthoi uie region ot the esophagus were opciatfd 
^Pon h\ that method If tliis© are iiielmled the tot d scries consists of 203 easts 
p results 111 tile 14 Torek eisis have heeii reimitcd presimish iiid the reasons 
dt'^iarding tins procedure have luen set foith rlsiwheio* * Because tin 
operation is iiiadeijuate and hevansc the teelmnjne emploiid is so entiiih 
p' fi”"' ''“^Bon and anastomosis it seems Iwst to ixelndc these lases iiinl 

^eii Hi tlie discussion to the 180 cavs of nsection and nnislomosis Talle 1 
iiiuuritts the tvpes of eases and tin imincdinte result of the operative pisi 
’^I'lre Used in each group 

Tvair 1 iMMznuTr Rrsears n- Reseiti >n is v vsfs *r Cvkisosiv or tiif Jsinuris 
- 'se CvKiie (Primvit Vsvst moms Cru rj 


the gastric reninojit enlarges and the emptying time of the stomach approsi 
mates a norma? rate In spite of this it is unusual for the patient to regain 
his customary ueight More often he will gam a few pounds, or in manj casts 
he will be able merely to hold his weight at a reduced level without further loss 
It IS interestiug to note that although if is frequently necessarj to ligate 
the thoracic duct particularly in the cases where the position of the grouth 
rpquiies n supra aortic neli anastomosis no disturbance of nutrition wliieli 
c in he attributef? to this proce<liire has lieen observed The nutritional status ot 
such patients does not nn m anj respect from that of those iiliose thoncie 
duct remains undisturbed 

A troublesome occurrence frequently observed is the tendency to regurpi 
tation from the stomach if a recumbent posture is assumed soon after eating 
All patients who have Ind the operation should he advised not to lie down 
during the first tuo hours after meals 

Oceasionalh a patient may develop diarrhea which lasts sometimes a few 
days sometimes several weehs iiefore It subsides This is probablv caused bv the 
distiirbsjue of function resulting fioni bilateral vagus section Hut this pbe 
nomenon is observed in these eases much less frequenth than among patients 
"lio have h ul a vagotomy performed m the treatment of duodenal ulier Heluf 
IS obtained by means of the usual sv-mptomatic treatment 

HecutTcnees of dysphigia are eiceedmgly unusual after esophagectoiiij 
with esophagogastric anastomosis Cioatneial stenosis of the anastomosis has 
been observeil in onlv one of a senes of resections for carcinoina of the esoph 
ngiis amounting now to 169 lases This stricture responded to trentnieut by boil 
giciiago and the patient has remained well four years after resection Itceiirrencc 
of tarcinoini at the anastomosis occurs occnvionally but the majority of tin 
pitients who succumb to the disease die from the effects of distant inetastases 
1 1 local ixeun-cnces vvitlmi the mediastinum and retain their ability to swallow 
norm illy as long as they live 

iHcwiondl patn Incisional pain lasting more than a few weeks is unusual 
It IS a frequent observation that after the period of immediate pnstopernti'i 
psin IS over tleieisveiy little diseomfoit Ifanv unconifi liable f-ens itions arc 
experienced they are described is a sIigFit pain, an aching or sore feeling or 
Ui some enses is a numbnevs beneath and medial to the interior end of the in 
cision 111 the abdoiuiiial and lower lliuracie distribution of the teiiiuiial bninol es 
Ilf flic corresponding infercysfsJ nencs In maiiv cases s frdnsilorv Miisatioii of 
numbness or anesthesia in this area ,,ives way to a period of Itv pircstliesni when 
the slightest touch gives rise to discomfort This m turn snbsicles in a few weeks 
and the patient remains lomfortaWe IiOn» la-ting nteisional psm or disoonifort 
of any kind is extremeh iiims.Hal 

Difspixii Mlliougli II lifg» |>»rti n <>l (he left th.niu. ciivilv nni' 1» o. 
mined by the trinsplau 1 hloniatli pitieiits on whom an es.|.lngi(-t itrv has ^ 

\ -eii performeil almost nevci cxjieneiue any sensations which mi^ht imike (limi * 
re of the puseneo ol the sKimkIi within the thorax (lastri pcristnltir 
ranbni-c oicxsKiiallv hcird but tliev are more < ften iiotKecIlw other pe. j to 



VWFJ-T THf\TMF\T«H t\Rrl\OM\m «!|TR<,ir\I IXFIKPVTinN 'ITI 

llitii till (Mtif'iil liiin'><'ll I'm tiu iiiioii* iftpi till ijuiindnto i)o-s1(>[u r itm 
pmod of rPicljnstiiH ut La*, siom l>' HiPti am ■.tnlvitii: ihv-jnioi oi 

fviduicc of iin nl itoiT. ilistiubance? 

tiihtihhlnUon TIic utmu ol stltiulli .iiid thi ol t!u jiatuut to 

resume an actise life depend, «l tnursc upon the .i^e {roiiii.il eonilition and 
iseiifal outlook of the indnidual patient IteiaUM llie majonts ol the jxtients 
"ith carcinoma of the csoplngus aic olderlj,* tlic rcttun to a notinil <legtep 
rf slrcngtli n)a\ l)e\er\ gradual and often ne\ei tomplete It is not iiniisml on 
the fitlier hand foi patients to return to tlieir eustoniars diih routine-, ami 
f'ften to their nsuil occupations The mijQiiU of them are so happv to be abh 
to swallow nnriinlks again aftu a nioie oi less piolonged peiiod of dsspbagii 
and chronic stanatinn that t!ie\ usudlh maintain a theerful outlook and ati 
•“aser to become useful cituens oiiec again 

roTvi CXI niitML wini 201 • Asts ot c\iirt\osi\ 

OF Till FSOPUU.LS XND C. \KOt\r FM) Of TilF STOM VPIl* 
from lOio to Jan 1*)4S, IPO patients with carcitioina ot tlu isopli i^ns md 
'artlni end of tlic stomach luwe been tu.iUd In rnlic.ii usulion lollowid h\ 
ffstnintion of continuity of the alimeiitars canal Iw pnnian csoplngogast i n 
iiiastnmosis m bj ti,e of w<M»kcx opeiatioii in a liw c isps ot eaninoini 
•' fht ccnicol siKiiiint Before the Tortk operation was finilh .ilniidonid in 
•14 lit fa\or of resection and high inlia(hora< n csophagogastiostoiin 14 jii 
Kilts With carcinnnii of the tntdihoiaeic icgioii ol tin e'opliaKiis were opei iled 
tii'oa h\ that method If thess, are nieliidid the total series »onsisis of 20*1 oasis 
results 111 the 14 Torek easts ln\c hctn reported proMoush and the reasons 
or disi irding this proccduie liaxe Intu set toith tlstwluu* ' Bteausc tin 
^ o|icrntinn is madetpiate and l>eeause the ie< htinpu emt>lo\» d is so cut m I \ 
'■ 'rent from icscctiou and anastomosis it setnis Iwst to txthidi tlnsi tases and 
^<•11 III the tliscussion to the Ib'J eises oi nseetion ninl tunsiomosis Tnhle I 
'Uiiiicritos the t\pos of esses and tin imnicslute result ol the optralne pro 
'''dure used m each group 

t IWMiniATr lIrscLTs to Reseition is Cvsis »>» CsitisnMi oi tio fsoiiiviis 
xsn ctRiii\ (Primus Vssstomoms c.rc t » , 


Selection of Cases for Opoaiion — ^Because of the hopeless prognosis of 
■livease and the pitiaWe plight of these patients who are tmable to swallow be 
cause of the ohstnicuen produced b> the growth, it is justifiaWe to mahe an 
effort to remove the giowfh m every case As with carLinoma elsewhere in the 
gastromtestunl tract the ultimate decision regarding the resectahility of the 
growth depends upon the findings at exploration No patient has been refused 
the bene&ts of au exploratory operation \nth% hoyie that aresecVion of the twtooT 
might be performed, unless there was some obvious contraindication The mOit 
frequent contraindications are the oecurrenee of metastases to the neck, spine 
or lungs, serious caidiac or renal disease, or seveie degrees of malnutntion 
ivhieh could not be ameliorated hy prolong^ treatment with amino acids, whole 
blood, vitamms and other means 



it of patients who 


In no uise has tlie odiantetl ai^ot the patient alone been allotted to militah 
against a decision to operate It is well known that a large proportion of pa 
trents afllicted with carcinoma of the esophagus are elderly Over 50 per cent 
of them are 65 j ears of age or older when seen for the first time by the surgeon 
This policy with repaid to the treatment of very old patients has been followed 
in spite of the realization tint the mortalit> after esopliagectoiny is inevifabti 
hi-her in the a-'ed than in persons of joanger years Chart 1 illustrates tbe 
rekt.onslnp between the age of the patient and the postoperative mortality rate 
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yi? 

It IS. based upon an analysis o£ 166 casts of circinomi of tin esophagus and 
cardia occumn" in patients iTliose exact age was kno^vn The stciilj ris( from 
67 per cent postoperatue mortaliU in patients under 45 tears of ago to 224 
per cent among tliosc who were 65 or more tears old in stiikiiig snd significant 
This fact, of course tends to raise the aterage letel ot postoperitite niortalitt 
for the senes as s tthole but it would be mhuni'ine to dlow such a coiisidera 
tion to affect the decision to operate when the relief from suffering tthieh the 
operation brings is usually so great 



\n e irncNt effort is there fon made in et«rt ttse of « ircmoim of tlin esoph 
aciis or inrdii to n*N«t the gnmtii if a prnutrt an tstonioNis (in ].< per 
foriiud In anollier place it ttas re|M»rtpd that a-, a rCNiilt nf fi Hotting a radical 
i> lict ivgtirdiii,. ri'Nielion lJi« rest « tnbilitt for tlic «ntire mtics ttas m the 
Miinitt <r fj per cent* 

The compile itioii'i tthuli hate otturred and the caiiNcs of uirlt post( pera 
tite .Until which Int. been ohserte.1 were diNciissod rcenth in the coimnnni 
umon j«vt rcfernM to and will not In de-anUd further hen * On the other 
hand the nlation h.iaeen the numU r of mtients r.p.mtid upon euh c, ir and 
the .N.umiie.* .ff p.-.t<.pera!it, coinplaations and deith is of murcsit Tlies. 
.Ittnan jm- m.sl „, ( harts 2 and I C liirt 2 d.-iU with rt^.s tn iis of .ani 
mm,;, of the low.r eNopha.,K a„d ,anli, t, .Ml er rii. t.tal nmnl^^i 



57J 


Stlection of Casfs for Operaiton — ^Because of the hopeless prognosis of t)»e 
tiiscase and the pitnblc plight of these patients who are unable to swallow be 
e«u<^ of the obstruction produced by the growth it is justifi ible to malie an 
effoH to retime ffie growth in ciery »ase As with carcinoma elsewhere in »be 
gastromtestinal tract the ultimate decision regarding tlic resectability of the 
growth depends upon the findings at exploration No pitient has been refused 
the benefits of an exploratorj operation m the hope that a resection of the tumor 
might be performed unless there was some obvious contraindication The most 
frequiDt contraindications are the octnrrence of metastases to the neck spine 
ir lungs serious cardiaa or renal disease or severe degrees of malnutrition 
which could not be ameliorated by prolono^d treatment with amno aeid% whol*’ 
blood V itamins and other means 



la no ui'C has the nilvanieil i^eot tie patient alone been allowed to militate 
amuist a decision to operate II is well Inown that a large proportion of pa 
tients alllicted with carcinoma of the esophagus are ellerb Over 50 per cent 
nf them are Go j lars of age or older when seen for the first time by the surgeon 
This pobcj with reganl to the treatment of veri old patients has been followed 
snitc of the realization that the mortalifv after e^pfiagectomy is iiieritaWv 
)n"-her in Uie aged thm m person of soonger jeara Chart 1 illustrates the 
rriatiowship between the age of the patient and the postoperative mortahfi «te 
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tlie fsophagus when treated bj radical rcs«-tion iiwoh uig wide ex< ision of the 
growth and (.ouconutnit rcino%al of all possible regional iMnph nodes will 
Whave like cartmoma elsewhere in the hods aiul that there will be enough 
lases of three to 5 jear sur\i\al to justifs the use of the operation in the hope 
of effecting a ciire It should iieser be forgotten howeser that one of the major 
henefits of the operation in these cases is the palliation which the patient ex 
pcrienees from its use Tlie fact that iinm such patients live in rehtise com 
fort without an\ recurrence of <l\sphagia for as long as two or more jears 
ifter operation senes to estahhsli the salue of radical resection ns a palliatne 
iiieisure alone 

Vii encouraging beginning has been made in the treatment of lareinom i 
of the esophagus, and when we consider the progress winch has alreadj been 
I'lule m the treatment of carcinoma of other organs the future prospects of 
patients who hace this dread disease are non as compared with a few jears 
ago indeed hopeful 
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of cases of resection per »ear die shown aiul beside eaefi eoiiinm is a second 
loliiimi gning the miinber of cases of complicated reeoserj and n tlurd column 
allowing the number of cases resulting in death for each corresponding } ear It 
IS to be noted that although the relatne number of cases of rpcoccrv'csith com 
plmtions 1ms remained essentialh the sime, the niortahts rate iti this group 
ins shown atcndeiie.v to fall Tims m 1947, hfteen pitn nts with c nmoma of 
the lower esophagus or cardia weio o|Hra(ed upon hj lesedion and esophagn 
gasfne nnasfoniosis with no denf/is 



Chart 3 gnes the siiiie wnl of mlomatioii legi'Kbng the group of pitients 
with t ircuionn of the midthoraiu itgiuii «f tlic esophagus wlio wen tnated h\ 
resection and puinars anastomosis Thw procnlure was not used in the treat 
nient of such cises lieforc the sear J044 but since tlnn the luimiKT of cases has 
increa'ed steadih fmm sear to sear Ileie likewiM the rate of ocuirrcnte of 
complications witli rnosers Jus not thiiiged iniuli Tliere w is nnh » slight 
tend^iici iod /)p( jiase in the lelafisi iniinber of mu It umi/iiu itnuis Tlie death 
rate has fallen iiowner willi the cs.eptioii .f MJ7 wlitii llir.. .haUis from 
massne piilm»iiars eiulHiIism i.iuncl Tins Miirmluiiafi and iiii|iM.lkta1>l. 
i.mi.idemei msid an mnisuills InJ, |HM«|Hr ihse de illi rate in lint sear 

fiid R<sr/l/t of Ursnhno ~\o iletiiled discussion (f end issniiIIs will )i 
puMiiled here Ihe last report j» June, J‘I47‘ siig-esied ilml < ir< m-nn -f 
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TiBLl I RES’ECnO'J OP THS G&STBIO CfcBOIi Aoi AM> SEi. BiSTIUB' tJ ^ 



NUltBCR 

PERCENT 

AVERAGE ACE 
(TEAFS) 

(TEArS) 

Total 



57 5 

33 73 

ilalea 


82 

57 2 

39 72 

Females 

11 

IS 

58 3 

33 73 


nUGNOMs (U It MORS Ot lilt I tsTRCL I VKOIV 

^\llcn obstruction of the tfislil esopliagiis his Inen puuUiccil nt the ciulnc 
orifice V (Ingnosus of niitor is leidiU estihlishc d atnl lonfirnml b\ eliiiml 
radiograplnc and endostopn nutliods iHsphuii ind i ^nrgil ition of iiigcsti 
occur to a greater or lesser degree depending on the extent of cncroacliinciit on 
the abdominal csoplngns \Ycuhl loss <muiatioii and dclndntinn in. iisinlh 
assoented with such lesions The lesiiltint efft<t ujion the hum in mechiinisin 
raa\ besen profound with lui>oproteuiein»'i and ' irving staues of iMtHminosis 
the most prominent feiturcs dcjiendin^ on the eompli tciuss of the ohstiuetion 
and the elapsed time hetween its oiiMt iiul the ititniptu! lorrectioii 

The presence of displn^n in i patient siisiHstsd of liasiiv ‘ tneer of the 
stomach is strong presumptive eMdence that tlie disease iiisohcs the eirdia 
‘It oin senes of 1117 patients with tan<ei oi tli<? siomach iinl\7od as to 
8'Tnptomatologs without r».si>oct to the se"iu*i*til location ot the tumor 
drsphagia was admitted b\ 204 pei cent of p itients and \\^s the first s\ mptom 
11 9 per cent Of the patients with inoj erabh «astri< nncirs 22 7 per cent 
^'peneiiced this discomfort and ITS inr cent noted it is the initial ssmptom 
Of the patients whose gastnc ouucis w« re reseit ihh ( n)\ 11 "> jw r cent listed 
"spliapia as one of tlio eoroplonts and onl\ >' 1 [wr emt as l!ie pnsontinj 
^mpfom The infercmc to lie «lriwn fumi tlK^«. dua is tint dwpliagn should 
considcresl on the aseri’e to W of semws pTwuno'tw import llssphun 
'^ts the first sMiiptom in 40 per cent »f the patients with < nicer in the i irdiit 
Pnd of the stomach There is Imlh a (|U ilit itiv< and c|inntitati\i displiagii of 
'‘hicli the first is the one roost readih penmed somcimu's the first oh 
’^rvation b\ the patient his to do with the fomji.nliire of Itcpnds and food 
‘npcstcd cold liquids and edihlcs in iisualU piwocatm of tin first c\id<i)u 
of discomfort Apples hreid haf\ saluls ind liter meals m .rriduilh 
^ ndoiied and finalh soft foiMls m replicesl h\ li<)Ui<ls as tin daih diet 
c sense of jjj 1„ lint nnh Kncath the 

i^Rioii of tli( M] hold I uf also refirnd to tin hixi of llic nock nnr the 
suprasternal s|iaep The jam ol dssphi^ii mn i tiiilli siroulate nn^'iin 
iK-ctorts eeijfi retrustirnal discomforl ridiitini. to tin nick and down tin Icfl 
'rni Canliolo^ists hi\o repealidia stitel th it « itinj sonntnnos |<re< ijut itis 
^nmnoul attacks therefore to !n\» this erroneous »injnr»is niidc is not to lx 
"ondcred at 

the "ci^ht and attsndmt imlaholi ihamrcs Uionu nmit* onh ns 

‘‘ e istraiction nears comj h turn \s a | n _nostic factor the wouht lo.s slmuld 
" consideroil with duo nspeet to (at llie rajiditv with whidi it ixnirs ml 
t IP rditixo weiaht loss when loroj mal with the normal |yvl\ weiirht In 



SURMCAL TRI'ATJIENT OF CANCERS OP THE GASTRIC OARDIA 
Gtonrt T I»\ck MD , and Gordos MtArm M D , Nfw YoRh, N 1 

(From the Gaatmo Servae The ilernorua Kotpttal for Cancer ana At! ed VneatesJ 

/^NE liuiidruT twcntj two canwrs uuoUin^ Ihe ,rastiic cnrdia have betn 
v_/ i-escttcd on the goitnc «tenicc of the jrenioml Hospital Sixty of these 
patiatt^ ha<l total gastrectomy performed bj (he abdominal route with sub 
diaphrasnntic osopliagojcjunostomv or esopliaRoduodcnostomy in these par 
licular t lAcs the gnstrie c meers nlthough not necessanh ongimtin^ in the cai 
<1nc region iinohed so much of the proximal eastne segment ns to lueessitatt 
total renioial of the stomach The indications, technique anil end results of 
total gastrectomy for cancer haie been wnsidcic*! hs ns la difail in two pre 
vious publication ” ®* The present communication is limited to the study of our 
sixty two patients who underwent transthoracic cardiectoms or the infrequently 
performed hut fensille ahdomjiiil eanlieclomx 

INCIPFNCF 

The lontuuous parts of the stomach and esophagus although ointomicalh 
different and harboring ttneers of dissimilar liistologic types constitute from 
the Iherapiiitie point of \iew a single suiisical region A stuili of the numerous 
tables compiled to show- the mcidcnce of gaslnc and esophageal cancers reveals 
the fact that nliout 12 to IC per cent of all carcinomas of the stomach involve 
the proNimil stomach and distil osophanis If this ntio constantly obtains 
4 000 of tbe 25 000 Americans who die annualK of mahenant gastric nioploams 
hiivo c uicirs III the tanli ic segment Tin lenrs ago afl of these patients would 
have betii diclaied inoperable in<l pionouncid hoi dess witliout ivui ex 
ploratorj laparotomies Todav and with some assurince wt may offer these 
people a d33 per cent opixutumtv of hvevcir suivnal if they survive the 
operation Fiom 1931 (the dale of reorganization of the gastric service) until 
Ifay, IWO (the date of the first (rinsthorscic cardicctonn ), 125 patients suffer 
mg from cancer of the ,.astnc cardia were ixammcil at the Alemonnl IIos 
jntal and all were classifiid as inopinhlc Witli our pres nt rile of reseetnhility 
')9 pii cent of these patients would now have undergoiu. the radical oieration 
with hope foi cun In tlie Mcmonal'Hospitol s>erics 17 pii iint of our patients 
with gastriL raiiier have the disease locateil in the jnoxunal segment, these 
figures perhaps do not rtllcct the nitnral iucidem.e lioiausi patients with 
cancer of this tvpe an more inclined to gravitate to the eannr hospital than 
to general institutions 

ilpc and Sex Disinbulitni — Tbe age of the average pstiuit uiickr^oing re 
section of the gastric cardii for tamer was 57 5 years The proportion of males 
to fcimles was b2 per cuit to 11* tint a mwh gmler dispantv than exists 
for cancer of the stomach as a wholt whuh ls 68 5 per ctnt males and 31 3 
per cent females luscd on an an dvsis «f IJOl) pitii nts (Tal.le I ) 

„1 f r p>bIlc»tloti Marl 1*« 
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Table 1 Resection or the Qastkio Cabdu Voe a\i> sax Distki i ti s 

AtTEAGE ACE (UNGE 

NtTilBEP PEPCTM TEVPSj) TEAP^l 

■Totar C2 " ~ ^ ^5 

'tales 5i S2 a7 2 39 '3 

Females 11 18 aS o 33 7 3 
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'Mien obstruction of tho clisl il esophagus h k bttn produttil it the iicii i 
cnfipo a diasnosis of earner is reislils ostaWislu<l aiul tmifirnuil cluiu li 
radiographic, and cndostopir* iiuHkmIs IKsphi-ii md n ^irjitatutii ot iiigisti 
occur to a greater or lesser degrot depending on the extent of encroichnieiit on 
the abdominal esophagus Weight loss imaciatioii itid delndiation iieiisuilh 
associated Mitli such lesions The resultant effKt uinni tlit hum in imelianism 
mav be icn profound with hi poproteinenna and laniiig stages nl mt iminosis 
the most prominent features depending on th* eoniphlctiiss of the nbstnietion 
and the elapsed time hetneen its onset and the attempt* d i urrectum 

The presence of disphagia in a patnni sus|«ci«d of haiing i inter c f the 
stomach is strong presumptne c'ldencc that the disease imol'cs the tardia 
oui wnes of 1117 patients nith < nicer ot the stomach ainhzed ns li 
snnptomatologs , without respect to the so'imntil loiation of tlie tumor 
diiphacia Mas admitted b\ 20 4 per cent of pitieiUs and \\ is the first ssmptnm 
tn 11 D per cent Of the patients mlh innpciahle gistrie i iiuers 22 7 i or (iiit 
'xpcricnced this discomfort and 17 8 per cent noted it as the initial ssmjitom 
the patients Mhosc gi&trte cancers M* re resceialde onh H » percent listed 
‘I'srl'aun as one of the eomplaints and mil* >''1 p<r eiiit as tlic | riseiitinj 
'Jinptom The inference to be druxn from these «lita is that dcsplngn should 
^ cohsidered, on the aioiage to l>c of serious prognostic iinpoit Displivii 
"■■w the first simptom m 40 per cent of the patients null « meer in the cirdi u 
end of the stomach There is liotli a c|nalitati\c and f|ii intitatui dwpliigii of 
‘du«h the first is the one most re^dih i*cre*i\4il 'sometniies ihi hrsl nb 
* nation b\ the patient has 1o do with the IcnuHratnre ot Iniiiids and food 
infested cold lu|ui<!s and ehhlesnrt iisuilK picnoeaJiM of the first exichnii 
disoomfort Apples hread )c*af\ salads ml liter meats an gruluilh 
s^ndonod and finalli soft foods an nplaeid h\ li piitK as tin diih diet 
e sense of discomfort or ligMmss on sv\ ilhiwinc mi\ lit not ouh Imicath the 
’'Ciaii of the Mjihoul hut also n’ftrud to tin biM tif tiu noth nnr the 
suprasternal spue The jnin of thsplmcia m«\ letiiilh siimilatt iii-'in« 
I'ectaris with rctrosteriiil dise«>nif«»rt ruliatmjr t«* the tuck iiid down Ilit left 
''*'ni (. inliolofists line npeattdh sinfetl tint tiling stmntinifs. precipitiites 
anfihoil attacks therefore to ha\e this ernmnnis thaunoMs nnd< is not to }m 

Mordcml at 

The loss of MCisht and attttnlmt nietilmli tbinues lieninn acute tmli as 
''’"truction neiiN eotnpletnm \s a pn gno>tic fietor the weight 1 tvs shrml ! 

’ ‘■'""1 Jered w ith due nspett to (a) Ihi rapnhti with which it occurs ainl 
*1 lie relatue weiclit lovs when eompanal with the nt ninl l>oil\ weiglit In 



om stmlus ol till jjistiip nic!it> md tneniii ot iiiliitils with cai<moma ol 
the stomaih \\t found no sijniifieint diffmniis nvijrdiiu' In tiu' ''e?mcnfil 
location ot t!io eaiueiN oi thiir 

Cancers of the Kastne oanlia not picMhicin^ obstruction nnj offer mam 
difficulties to tlu diagnostnian especialh if the iunior is on the posterior 
uall of the stomneh The Iwnj stiuctun of the louii thoiax preients satis 
factor! palpation of this iniohed sp^enf 1 m JjotJi ? i/JioJo'jivt and furgeon 
\s niotoi aotnits is freiiuenth not ifftoird simploms piciilnr to the jmstro 
intestinal tract mi\ n it he prodiiceil Most fuipieiitK in luiespliined anemia 
M tight loss and an nf j riciition of net iid d hoddi actiMti aic the oid\ clinical 
feotuies of nnctis m this silent tnition of the stomith Such tumors often 
ittain enormous size bclaie foteing the intluidud to icalizc that medical aid 
is imperitiie Surpnsinsh enoiuh the siirgienl lemonl of such eancciN fre 
fliientlj results in Ions term snrsml 

Fsopha /otrojit/ ami G/ntiostopi — Fndnscopi should nesei be doiu with 
out a jjriliinunri barium siialloMins md fhioiosctpv oi csopl ijrosnms <suc 1 j 
\ raj studs furnishes informition (oiKtriiiii" the !e\cl and degree of ol 
struction and determines the choice of instruments that is the tigid csophago 
seope 01 longer rigid gastroscope pissed iindci dueet Msiial guidance if the 
lesion obstructs the csoplngus oi enidn and lie ticsilile sristioscopt passtd 
hiuidh JJito the ii&mich if the i roMma) fn^iiu se/»ient ;s unohslrweted Jta 
immediate review or stndi of the s ny films pnoi to endoseopi msj lessen the 
hazard of accidental perforation b> the cssininiiu instnimeiU 

Fsophagoscop! mai bo emploied cither to eonfirni the presence of i lesion 
of the cardia prosed Im locntgen ctaminstion or to diseoier {if possible) an 
early emocr that was not ohserse*! h\ \ ni stucit Iiiioliement of (lie ah 
dominal esophagus is easih detcnmmd In use of tie luid cso])li igoseopo or 
gsstrosoope enabling the surgeon to choose whethci the ciidn should I? sp 
preached hi the abdominal nMomino thoi leie or tniislliontic tcchiiifines 
The remoTal of a biopsv specimen gnes fiiinl suipirt of the piesiimptnc 
ndiognphic diagnosis stmiglhening the hmd of the suigeon m his minaRc 
ment of the entire problem 

Routine gastr isr-opic examinaticn is illaUisod localise of the possibihti 
of peifontion oi scceu iicmoirhngc whenecci the « incei eiidoaehes uv tin 
cardiac oiifice If the x ra> films disclose no ecidciice of partial obstruction of 
the teninndl esojihagus \ertinl ^astioseops with the fliMblc instrument ini' 
enable the e\irainer to Msiializt a Ksion which cannot 1 1 iknifinstritod bi othci 
methods In the jiiocedviu ol ciiluil gnstiospojn the coasnous pstient sit« 
on a low stool in innderitc opislhoion s and the examiner stands on another 
stool passing the instuimenf downward into tin stomach 15\ this technique 
the fundus and othei portions of the proximal segment are I ettcr seen than 

in the usuallateral decubitus position" {hig 1) 

Fadiogrtiphic Puiep ms— Stewart md Illicl m s classic summarj of the 
eanbml xra\ signs of tumor, ol the einlia emphasized the gu it inii irtuiec 
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o£ obsening closelj the M.n fint titanoti ot liuinm is tlu stu mi witirs thi 
stomach The normal in inner m Mliich the esoplia^us ejects the bunnm into 
the stomach bi a characteristu ^piirt m u lie alt« n «l s<i tint the lluid ni i\ flow 
in a constant stream without tht tiaiisient h»sit ition This phennmenon (Rturs 
when the eardia and esophagus are intiltraleil In « inici cniun-ting this 
channel into a rigid inolastic tube anti with ««>injkte loss ot its \al\elikt 
action A too rapid emptamg ot the esophagus is tlu it tore a sign ot di isiiostic 
importance Instead of the Inriiim stnam dioppiii_ liieoth into tin stomach 



l''ls 1 — ro'ltlon of patUnt and eastro9popl«t for \».r»lc.il pa^lrtiscop) 

O'er the pivjettmg i umr vs if it wtn u pniiiue or in the so 
^ j effect, the barium stream mnv lie aisiblj di'crted The cardiac 

meter ma\ bt objcund bt the ippi ii met ol n lon^ iianowcd ihaniicl with 
sniiar cantoiir suggesting the em roachment of a «aneer Tlu nonnal s\\a\ 

^ Pendulum movements ot the lower osophuus olruncl through the 
^wnng the act of sw illowmg art fnqmnth lost due to the rigidit' 

. ‘“■'bon of the esophageal wall An\ mcreast in the sizt of the esoj Inccil 

•t i-s cause for suspinon espoeiilh if there is am teiidcnet for ntcniion 
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(lUi stiidus ot lilt {iisttK incl tiiutiii ol jnliiiils with (nuiiKmi tf 

the stomich \\( fouml no si^ifiennt difTtniuts u<(m1in^ to 11 h s<jmptifnl 
locntioii ol t!u caIl^ct^ oi 1h« ir nscctil iUt\ 

Caneu-s of the finstrn CTnlm not jiioiUiPing nhstruttion ma\ offer man} 
ilifficnltios to the (Inaiiostiejni (^Te<^ialh if the himot n on the postcrioi 
wall of tin stomaeh Tlie bfm\ stnictnn i»C the lowei thoipK iiieicnts satis 
fi(tor\ pnluatioii of tins uuohid sijnient b> iioth ruliolo^ist uni sm^eoii 
\s inotoi ii<1i\it\ IS fiMiiienfh not iffeetwl sjmptonis j iciilni to tlic ^astro 
intestinal tract mii\ not he proiliieeil Most fre<|iieiith in uiiesplauied iinemu 
ttii^ht loss and on njipneiifion of relnitlttl nefiMti ati thoonli ehiucal 
feituies of enneti's in this silent jiortion of the stoniieh Sneh tumors often 
ittain enoiinous si7e befoie fortiii;; the imluulnil to realize that medical aid 
IS im]icriti\e ^iirprisingh enonsh the surjtieil remosal of sneh ennurs fre- 
<Hientlj results in longterm suivimI 

r^ophnf/ovoiiii find Gnstm^opii — Pndoseopi should mier be done witli 
out a luclinuinn Inrium swallowinj; nul fluoioMoin or esoplngoRranw ‘snili 
\iaj studv fiimisbes informitimi eoneeniin' Hie 1t^el and dei.rep of oli 
struction and determines the clioie® of instniments tint is, the rigid csopliago- 
soniio or longer rigid pnstroseope passed under direet Msiial giiiclnnce if the 
lemon olMniets tlie esophigns or <anln and the flexible gisfioscoiic jiissed 
blnidlj into the ^tomidi if the proximal gisfrie s<,rmpiit i« iinobstniefed In 
immediate review or studv of the x rax films piior to emloscnpx max lesson the 
liazard of accidental perfontion bj the examining instrument 

Esopliagoseopy maj Iw emplojeil cither to confirm the prcseiiec of a lesion 
of the eardia proxed bx loentgen exnminstioii or to distoxei (if possille) on 
eirlj canter that was not oWrxeil bv xiu studx InxoKcmtnt of the ah 
dommal csop!ia,4Us is cnstlx diteniiiiud bx use of the iigid esoplii„<S(oiH or 
istioi>eopo cnibltng the sm^ion to choose xxhether the ludii si ouM 1 il 
proachid bj the nbdomtml ilHloraino tUoiaeic or tnnsthoraue tcilmuiues 
The remoxal of a biopsx spiomcn ^ixis final sHpimrt of tlic pcsiimptnc 
radiographic diagnosis strensrthemn!: the hind ot tin suigeoii in Ins mmagi 
ment of the entire problem 

llontinc gastroseopie cxamiiuti ii is illaihisid Ueause of the possihiiitx 
of perforation or aexen hiniorrhi«*c x\heiie\cr the raiicei eniroiches on t!a 
cardiac oiificc If the x raj films disclose no cxideriee of partial obstruction of 
tlie tcrnuinl csoplngus xcrtieil gastroscopy with the (hxibh instrument tin' 
inable the ex iminer to xisualizi a lesion which cannot lx. demonstrated b\ otler 
methods In the j roceduri ol xerfnal „astroseopx the coiisfious piticnt sit' 
on a loxx stool m modi rate opislholonos and the examinei stuids on another 
stool passing the instrument downward mto the stcmaili Uj this tcehinnue 
the fundus and other portions of the proximal segment in bettor seen tlaii 
m the usual lateral decubitus position” (Fig l) 

/fadiO£?rrtphir Duiqyioii ^ — Stewart and Ilbek m a classic summan of the 
canlimJ t m wgns of tumors of the eanln emphasized the gieiit im|>or1 mee 
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of obsenmg clo'!el3 the %en first of banum a<! the stream enters th( 

stomach The normal manner m which the esophagus ejects the barium into 
the stomach bj a charaeteristie spurt mas be alti nvl so that the Hind maj flow 
m a constant stream withont the transient htsitation TIils phenomenon occurs 
when the cardia and esophagus arc mfiltiated b\ cancer, coineiting this 
channel into a rigid inelastic tube and with fomtikte loss of its \dhelike 
action A too rapid einptjing of the esophagus is thtrefoie, a sign ot diagnostic 
importance Instead of the Inrinm stream diopping dllectl^ into the stomach 



* flow o\ei the piojetting <.iiuei as it it wiu a iucliiikl or in the so 
M cascade effect, the barium stream mav be \isibly diserted The cardiac 
wfermaj be ob^cuud bj. the appeiidnct ol a king nuiiowcd channel with 
l^rcffular esntour suggesting the encroachment ot a canier The normal swaj 
g or pendulum moiements of the lowei esophngus ohser\cd through the 
during the act of swallowing are fnciueiith lost due to the rinidit' 
nxation of the esophageal wall Ans increase in the sizt of the csophaccil 
IS cause for suspicion especially if there is am tcndinci tor Htciitioii 
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of tile innum m the esuphTius The e ilil)Ci of the esojOujiis m v\ lie m i^mfu <l 
t«(i Of ihtoo timos the iioriinl elimeiiMoiis The oMmiintum is ici'e iteil after 
lioiw atroiniiifation if the othei simis of tiimoi iic tint MtinijK iti <\nlence 
' hirium filleiT cnjisulc tm\ Ik swillowel to ttst the patiiiiv ot tile t irdne 
orifice '^tewart iiinl IIIkK ln\i ilso « llleci ittcntuoi to tlie omiireiice of 
aiitij orist iKis m tlie lower esojiln^is eiiu mn see two or lime infipenst iltie 
"a\(s deiiciulni" on the cle^iie «>f obstnutnm llu Tmuosil pnttun of the 
savfnc ni^ie im\ he are ttl\ ilteml he tin e iiuci iiicl flu si/i iticl eon 
figuration of the elitiie jttoMioil ^istiu se_mciit iiiu 1 m M^nifieunth liiuiued 
so tint the cliagnosit of cnnci is imne nsih mult Tin tumor miss cjti often 
MPin IS in iti'egnin donsite i>r«i(Htnic into th htmisplu neol link slinlow 
of tlio nir buhhlc or nii{nnl)list in the Ininlus ct the stomaih This reach 
aid to clidftnosi*? can cosile be oltscmetl oithei he gnin^ the pitieut too muth 
hanum nr 1)\ nuwiseh pi uma: him in the Tie tuU U ill iit a: position Tin contrist 
of the tumor mass aaiinst the iir Inihbh inn Ik «hlinenti<l moii tie nh in 
•Mime instaiurs li\ the use ot 'seuUn? jmiwcIois n In mliitina the stomaili 
through ji I c\iiu tube imchi iiKiit^eiioseeii i oiitiol as nhneitcci he Wnseh 
iiul hpsteiii (Fv 2) 

In oui elnanostie stinU of more thm 1 IHIO uses ot aistiu cuitei it tlie 
iinonil Ilospml 292 aiistroseojnes iiul 1 022 istunnfestiml \in stmlies 
"Pii ennipletiil In suniman these tw«» teehmeil methods of clii^nosis 
1 -itlier weit Ksponsihle lor lelnanostu ueeuuv *1 ')6 1 pit eent iltlioiifih 
''1 ici tint of intients exhihitie) some dniomnhiies 

/hnyiioiiv — Tumors e f the eso) h lam irdi le sianient ue not 
‘ tn ‘listiiunish fiom sue h lesi ms is eli iphi i^rinatie htiiiii ilt\i itic nluin 
jiriecs iiicl eMniisic pussuii ( ndie»s| isui mix simulite fiiuer niid is 
l^iiiitifiiel in jin; ^ its jueponelei uue inlemihs eonstint loeation 

or jiist il uM tiiL funnel shot e<i continu smooth nni^itis 

-renter ihlat ition ot esopht^us loii^ei elm ilinn ot sMnptoms esoiiln^oseojue 
nil i„P anil lin)j)s\ ne^itm foi eniieci 

lol iihcr max eiem huh on the Icssei cnixiinie iiul mix in 

'0 xc the onfioc Bx contrist rweiit^enoRrapluc stuelies it is sometimes possihlc 
' e enioiistrito conxci^iii^ muieisil uvu i idiitnu uonnd tin uhir xxhercis 
1 ouuer the miieosil pitlem is iin^nliilx elistoited Uistnc inilxsis is 
^ riluhl IS jjii importnnl ii i m ilifTe iinlMt buiiosis If tlie laxx of 
*•'' "*’'"de reel the I irge i the uleei e i ite i the ^loiter IlkilihcKKl e \ists 

^'1 ' le defect IS ( inecic ns If tin iileei eemi] I tilx uid | e imaninth diMpp, us 
er eotivprx itixe niedienl iii in i ’e iiie iit it mix Ik issnmed to he lx nun \\t 
' "hose justMUelue uleei he ihel iiiel who ^iinicl weuht iiiuler 

*^ifu(ari nine months litii % te»ti1 ^islie tomx xx is done foi an 
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Carcinoma Alalujndnt iilpei>. mi\ show ndioj'raphu evidenoe of healing duriii„ 
a circfiil dietan loginie Aproiros of this proWcm (he following' case histon 
im\ he cited 

C^<5E Eeport— A n cWer]/ jnenuc womaii with Icjpl oa $ of »uch a decree as to proliib f 
endoscopic study, had a Urge obstmetiM ulcer InToInng tl e cardiac orifice ray studie*! 
•*1 owed a Soft tissue aliadow just above the diaphragn nsrro img the esoplngeal lumen anl 
issumed to be an upiarl eitension of the cancer She nas too ill and emaciated to tolerate 
radical surgical treatment a small laparotomy inei«ioi» was done to construct a jejnnestomr 
for feeding purpo«es A palpat »g hand confirmed the presence of the large mass o-cupriDp 
the abdominal esophagocardiae segment After six ncchs of jejunoatomy feedings the 
patient had greatly improred therefore ■ Iboruotomy was performed with the intention of 
lo ng the routine esopl gogastrectom) Tl e supradiapt rage atie shado v « ns due to a large 
1 pomn which was eas ly rnuelentel, on eoering the left d aphragmatie leaf the gastr c l«"ion 
had entirely d sappeared ll c stornaeli had healed during W o pcried of re«f and the proper 
diagnosis obnonsly si Quid have been ulcer rather than oincer 
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The piesent (h> success with ihe operation of traiisthoratic cardtectomi 
has been effected tluoiigh tlie gnat alt'iiuos in moileni onesthcMoloR} Thougli 
ultimatplj bearing the rcsponsibilift of suptess oi failure the surgeon, cannot 
ha\e his attention withtlraw-n from the opcralire held and Ihw ndical and 
time consumniff operation m onlcr to direct the m mnsemeirt of the patient or 
combat the comphcntioiH resnltiiu from the anoMhPlit ngint The anesthetist 
has now assumed the appliontion of inctlio<1s to jrticnt and combat shock 
Nouherc m the rcilm of surgen dose coopciniien between surgical team 
internist and anesthetist more urgeiUls required than in massise resections of 
the stomach and esophagus In onler safclx to mana_c tlie patient through the 
operntivo espenenee the anesthetist must base the knowledge of all the 
information about the patient s health discovered during the j enod of pre 
operative preparation ‘fS ith these data at hand an intelligent selection of the 
anesthctJc agent and method lx*sf suited for the imlividual patient mnv lie made 
The anesthetic agents most frequently used for the operation are cvefopro 
pane or ether with a nitrous oxide oxjgcn ethjlcne or cyclopropane induction 
In our expenenee at the Ifemorial Ifospifal mfritrneheal ether liis lieen (he 
anesthetic of choice 


During the jieriod jn whidi Ibi {leiiial i iMty is oj en it is frefjuentl' 
necessary to assist each invohintarv inspiraton cflort bv the patient by gentle 
pres.sure on the rebreathmg 1 ag This is done to '•pciire adequate piilmonan 
acntilation in the presence of one oj en pleural cavity and the dependent position 
of the intact side of the thorax with consequent limitation of its cxpaasion 
In addition the collapsed lung is reinflated by the application of positive 
pressure at perKxlic intervals every fiftien fo ibirtv minutes during the opera 
tion as 1 precautionan measure to help invent pulmonam edemi during thi 
operative period and atc!ecta.sis i-vstoperatirelv 
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The problem of «!ecittions m the tideheobronthial tiait is important 
pulmonatT diseases such as tubcrcnlosis or hronthicttnsis im\ bt present concur 
rcDtl\ with pistroesophaiteil cancer In these cases collapse of the lung upon 
openmg the pleura maj force the abnormal secictions and exudates into the 
trachea and cndotraelieal tul»e Pichminara prf«i>eriii\t measures ou£;ht to in 
elude postural drainagi md m^oious » ui^Inn,. m in ifl >11 to hung up as much 
sputum ns possible ‘should flooiling of the trachea octiir during the operation, 
prompt aspiration is imptrilne to pitaint an »\til!o« into the dei eiuknt lung 
«nd to provide an absolutcU fici. tirwaa In ill « ists ot emlotriche il intubation 
the tube must be suehed thorouOilv lofort uithih iwal it the end of tlio 
operation Tlie patient oomes to the o] crating lojni with i leiine tube in 
residence witbm the stomach or tirmini) eso|hiffUs this tube is eonstanth 
open for drama 'e and i5> intennittentU ispitaUd In the anesthetist to avoid 
floodmg the throat and triehea with the purulent uul lennentative secretions 
from the stomach 

The technique of controlled respiration is fi< jncutli < inploi <?d m iiih ilation 
anesthesia for tniisthoracn esopha,.o(anlie« toiiiv l>ci luse it permits the onesthe 
tist to regulate the patient s respirations to the best advantage 

EtOLUTtOS OF THE OIEIIVTION FOR CVNCEKs Ol THE rVSTIUC CVRDIV 
The radical surgical trealiucnt of cancers of the gastne lanlia was con 
'cived carlv m the liistocv of stomach surgerv hut onlv sporadic application ot 
Ihis procedure was emplovcd until the past dec i«U T > tlu earliest peno 1 1 cloiig 
the researches of \on Alikulie? who estihlishvd the tact ihul operative inter 
'<'ntinn mav Ic done on the abdomiiml esoplngus vvitliout causing tension 
pneumothorax He was the first surgeon to report a gastric cardiectoni} for 
Cancer (1808) lus i atient died as did the suliscqiunt six patients opei ited on 
V other surgeons \pparentlv ihe first smeessful (ardicctomj m a human 
being Was accomplished hv \oclcker in 190'' m a comnnmuation to Parceliei 
le stated that the patient was alive three \eirs iwstoj entivelv 

^on Alikulicz (1904) aiul later Saucibrueh (lOOG) had become the 
®rigmalors of transpleural thoracotomv hv demonstiating the safetj of opening 
e thorax under dilTirciitial pressure However thin patents subjected to 
fnrdiectomv failed to live as was the outcome in the j aticnt of \\cndel (1907t 
1 evnse resected bv the transthoracic route PciUomtis was the usual cause 
I* death in patients whose cancers of the gistiK canha were resected liv the 
•junsperitoneat method and shock was the cause uf futilities bv thi trails 
P fural approach 'NNith the exception of one of 7aaijcrs patients (1913) 
operated on bj a multiple stage transpleural technique vvith axillary eso 
P spostomy, Brun (1916) and Bircher tl918) were the first to report operative 
^'^rrualsbj anv transpleural method of gastric eardiectomj 

llorhammer m 1923 rejiorUd the survival *f l patient foi six ind one h ilf 
J^ars following a transabdonimal « udiectomv lot « uuer of tfic \ roxinial gas 
^ xicucr \ndnis and Ihll who were aw ir<. of the 1 a/anK 
? '^Irathoratic anastomosis of stomich and tsiplu us dcsi md an oiciation 
'r^nsplantuig the left leaf of the diaphra-ni high in tin <hcsi III onh I 
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sub->u]utiifl\ to piiforin .m isophn^., istmionu \sitli annsloniosis lulow l!ic 
til iplirajtin Tiic oi)cidtiim was sn««.ssfiiU\ jicrfoiined in do^'s but kd to o 
fdtul outcoint m the otu bem^ on whom it ittcmjitcil 

‘^nuerknipli in 1925 was i;tam unsiKcossfnl but ptrsisteil in Ins liolitf ll it 
tkc ti iiisthoineic transiliaiilmi^mitM* rcMtfioii of tic ^’istiu i (idia with 
imnudiitc cso]iliaao^nstioslomi w is a fcisiblc opditnc inoicdiiH Arirsliall 
mfrwhiPdl this tcchnuiiu. m the I nitwl btilis mil niiomi.hslKd tiit fiist siu 
ctssfiil ti iiisthorntic caidiii.tom\ on luU 31 1917 Ills aolncvnncnt w is iitci 
upiitcdbj riKmistii im Tan 26 191s md In Cittcllon \tu' 27 IWS How 
I'ci (iTiloik 111 1941 w IS apiiaiiutli the fust l/> ippjciiati {)« \ diie arid 
applicabiliti of the triiisihoruic ipiinieli Im.< mv it wns hw pirsiMinm 
ind srnt cx]iLM(.nec which lid to tin ] upuliiization of the oiientuiii throush 
the United Stales (Fi^ 3) 

OtliLi historical details in the o|>eiatioii of c irdicctoim frii c nicer 

1 Gregoire proposed rib resection followed b> dissection of the pktirii from 
tla dnphrigm with \erticil diMsioii of the latter followed In riscction and 
oncstoniosis Ifehit ctiiploud a MimciWnf similar pimciplc first mobilinii/ the 
lift thorix thniu^h subpeiuvsteal resection of the sixth to ckventh nhs Siili 
spiiiienth postirior imdiastmotomi with resiclioii w is pcrlonncd llairniont 
and also llorehcs iimsidereil the liest attack on the lower csoj 1ihj:iis to bo ihrou/h 
tlu pobtenor inuli istinum and b\ a ietroi>critoiisjl apjirodfli 

2 Hidlmski described a technnpie for eardicetoin) in winch the csojibagus 
was pulled down into the abdomen as far as possil k The stomaih and esophagus 
were trmsscefed und the tumor w is umo\id V leiminenf gistrostomi was 
constluetid and the esojbigeal stump was at least liinjoiaiih disioscd of In 
suturing ft tub( in it and bringing it to the skin as a fistula llistantun ot 
esopliflgogastrii contimiiti apjn netl to In extnmck jirohlematici! 

3 Jonas (1942) advised a ptelimmarj jejunostomj foi feeding it tlie 
Hinic time ancboring flic upper gastric sigmcnt socttrelv to i rib so th u riitinc 
tinsion on the sutuio line could le eliminitid Cutei ‘sfcvuisou uid \bbolt 
(19401 liail pKvioiish iciommentleil that tin. inistoiuosis he sutiiud to thi 
chest wall in ordci to nlieic tinsioii at this site 

4 Schwei-s (1914) desciibcdatransplewralandtransdiaphraginatii. ix section 
111 two stagis with rib resection Al sha|iod incision w is imdi on tlie h fl idg 
of the sternum 1 egiiimiu at tlic bisc of the imddk mil I wir flnnls and pro 
cctdmg over the costal arih kxtraileiird iiscctuni of tl i ninth to hflli rdis 
lutlusivc was done nid the plmnl lavitv oiiiud at tin lc\rt of the liftli rib 
The csopliipcil stump was isolitid followcil bv flu isolifion of tin < ii lia 
with jiresirvation of the v nn \ direct anislomosis w is piifoinicd after « 
section of the cardia and csopiiigiK 


5 Transpleural approach in the three or foiirsta^e operation of /caijcr 
noni The first stage lapaniloinx and Kistristoinv The second stacc siil 

neriosteal reseetwn '>f h ft sixth to ii„hlh tils Tin ibiid six„( iniisjliurnl 

,1 n" " ” »’ sloroj. I.in. 

iZ M 0>,1 'k. I"'"'- f). s,, , ,, ,1, 

.tonns » III. r.ilibfr 'S' ■■ 
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siibHcjiitntlx to jurtonn nii isopJn^'o^istnitomj «itii iiiastoftmis lw/y« (Jie 
Jidpluacm Tilt opoiation wos smtcssfulh jKrfoinicd in hit Iid to u 
f ital outi ome m tin one 1mm in heinsj on -nliom it w n nttempti <1 

‘'iiuilnuch in 192" wns nf.nn iiiisutfcssfiil hut ] usistid in h^ klnf tli it 
till ti msthoriKK tninsdiai hi i^nntu leMetimi of ila nidii with 

imnudntp esoiiliaj>;o^'astiostom\ wis i ftasiblc otK-ntuc jioitdiiii Mirsliill 
intiodiioid tins tccbnnnit m tilt Uiiittd siitCs ind ati'omthslu 1 tin brst sue 
cessfiil tinnstlioratK carductmnj on Tuh il HJi IIis aclncMmcnt w is htci 
npeitpd bj Phpmistfron liii 26 W3S miMn (.aftellon Au- 27 19'?'? Ifow 
p\pr (.niloilv in 1941 wis ippmulh tlic fust to apiiciiitc llio \ due and 
Tpliluabilitt of the ti instlioranc ippioitli Imniise it w is Ins p, rsi \ei iiiic 
and frint px|ienenec wliieh lid to tlit popiiIuiz.ttion of thi opcritiin tliioii„li 
the United St ites (Fu >1) 


Otlui historitil ditaiU in the o|>ej ifjoii of fJidueltnm foi i nnei 

1 Gregoire proposed nb rti^xition foUoned b\ dissection of the jikiin from 
till diiphnstn with \ertii»l diM-noii of the latter followed b\ reseition and 
nnastomoMs Rihii cmploMd i sonxwint Minilir pnncii’le first mohiltnuK flu 
lift thorax thimuli suhporiosteil lesieiion of the sixth to eliunth rihs Sub 
scfiuentlj posterior Tnidiastmotonn with resection was jcrforincd ( lairmont 
anil also Bon lies ronsidered the liest attack on the lower tsoi>ha ms to I c Ihruiuh 
the posterior mcdi istuiinn mil In a ictroi>eiitonc«l sjijuoiih 

2 Badliiiskt Inscribed a techni<iue for <ardicctom> in whieh the csophnjrtis 
IMS imlled d iwii into tlic abdomen as fir os I ssiblr Tin siomnli uul osoplnjtiis 
wcic tnnssieted and the tiiinoi was icmoiid A j ernnneiit ^'astiostomi wis 
constiULfid and flu. esophn^eiif stump was at least fimionrifi disf >ed of hi 
Hiitumu H tube in it ind Imn^nu it to (ht skii ns i fidiili Ristiiration of 
esoplnRo^’ istrit oimtiniuts ippcneil to be extumcli piohlcniufieil 

3 Jona? (1942) ndtiscd a prelumnar> jejunostomy for fecditifr at the 
same time inelioriiiff the tippet tcastne sismiut semreh to i nl) so lli it futtiie 
tiiwon on the siitine line CDiiltl In ehmiinttd (.irtoi ‘'IcMnsnii and \hhot1 
fl940) ltd picMOUsli lecommended tint tin nnistoiiiosis h sutiiud to th 
chest will in order to rilicse tension 4l this site 


4 Schwti-s (1914) described a transpleunl and transdniihnirmUK ifseUion 
in two stages with nb resection A Uslnpeil ineisioii w is inib on the hft eiUi 
of the stiriiiim le^inmnsr nt the Insi of tie middli m<l lowir tliii Is iml I»" 
eeedinfr otcr the losfal arch 4 xirtplenril resoetun of tin ninfli to fiflh rits 
ineliisue w is done iiul the plenial <a\its oicmd it tlie h \el of the filth rih 
Tilt esojilinge il stump wis isulitid followid In tlit isol ilmn of ihi < in'oi 
with prescrsntion of tin so^i \ direct nnistomisn wjs pirforiiietl sflii n 
section of the enriba and esnpbijis 

5 Transpleural approach in the three or four std^'e ojcration of Aaijer 
f 19131 The first stir^e hpaiot nni mil gistrnstomi Tfie second slifre sub 

neriosteil roseotion of tin 1« ft mMIi l > njilli »ibs Tin lliinl stn_i tnn'l hurnl 
^ > .►...v.tiiiihri ftidi »>f th* fiixlij Ihr isopJn.eiJ stum; Ion.’ 

....r t,.. 
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of the anastomosis It is then sutured m plice Ot pnnu iietessits 15 an ,ukc]iiatc 
leiiirth of esoplnsus n\ailnlile for tins technique Saiitrhrueli eninloxed this 
method m a one or two stage procednre uith some %ariations The ches^ Mas 




6 Technunl feiturts o£ the anastomosK Jliyagi (1927) stated <ategorj 
fsH} that no ojientoi had cvei 'inepetded m obtaininR a ^ood re^iult by a 
direct 'ftittiie of the esophagus to the $toi)iac}i or jejiuiun) najr/uonf assorted 
tint if the defect after lemoaal ol the esophagus and taidu is longer than 
8 cm , a direct annstomosis wonhl not he possible Ohsawa and Knsen rcoom 
mended that the nnastomosw he eosensl with omentum to afford protection 
against leakage Borelies and Bircher attempted to cover the site with a 
peritoneal reflection freed from the duphragm Kutamell, Bnin, Birehcr, 
Kuttner, and Clairmont completely divided the esophagus before starting the 
anastomosis but Voclckcr and Mivagi hegan tJip anastomosis before sevcnnci 
in order to eliminate the nse of clamps on the deheate esiijihagiis 



7 Invagination method of anastomosis The so-called imagination method 
h been desenbed hj Saucrbnich, ’Mivagi Kader Bircher, and Tarter This 
n^fdiirc involves the msertton of the distal vsophagval stump mto a laivfalh 
4i,„ nnteruir wall of the gastnc rpiannnt and traction down 

;:s”f r : “.mp 
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t Nl'li'i limn Ins 1)0< II (loin l]u<iuii<4 ol pioodiiKs <>i uiodifii itimis ol tlHS( 
o]»entiiiiis Tio sufRi iriitij nuinnoits (o lit inx siutrir il oi < ision proMilmo tin 
' nncei is not ddiintiU iiiopi i*ilil« Tlu shkiIh iiniuntioiis .iii<l (ontiaindu i 
liiiiis fill tlu SI \ molls t* I him il immduus m „i\pu jii ih t ill tlstnlipri in 
this (ss 11 Dm m\n ixpn uiui is adiuiiln iltd lu 1 ihlc 11 
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TlfKUITrS SLUBi r 

Tolnl ra es (f2 gs'tric rancprs in 1 ■* 1 enisrn n1 «“r« (» 

I ipproacli tntal cim^ 10 

lus 1 irti it i cn 

1 
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Jcjum -twiiT tnostliordi i<* rpsxtion nnl mWru r 
llioracie eaopliago8toin> ^a'tro'totnT 
Ipjuno t< m\ tran«lUo?ipi fe«ifiion ml c< |l go 
Ci'lr«i«t( m\ 

Iipirotonij trinstlon ip rr'tsiion ant p«r>|li(t 
(ji«tro«tnniT 

Tnn'tlon it, Totppnan nl on | liig< gintr««e ii\ 
jojuoontfm I 

It 0 b» ntajo ojoritionn t>i«loiMn 

TrmMfmnPic rmotno in I omjl ni i t 

Tnn'lliOTa it nsootKo ml o >) I ig j^i ir «m » 
ml splpnoctomy 

Tr innthfiriiPic ro«ecii n ml (>« |l ig Imm iv 
ml partiBl pmcmtooiomt 
Tr8n‘tlioriciP rosectioo an I o o| liaco^isirvniamt 
nplenootomi ami | whil jan roiio lono 
\1 a miinothafacu- f« oatimnnl ontilii^ ^tnitmi uw 
TnnsttiOTocic total rovdion lotil own 

Total gi*tfo«tiin p'ojl iLoiojiini t»n \ ml 
jojUBOjcjuno»fonix 

Titil gantreotonu o«i>phi^»] jino-i lu 
jojnnnjojano toms an! nplonottono 
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The last Inriui to Iht stitussliil ojKiitut mno\ il of ill tiiucrs ol the 
'‘loinuli Ins hini kihomiI willi tlu st ind iidi/ ition ol tlu oiioiiitioiis iiuoltuu 
itsietioii of the ii rimn i! (>so|)h uiis and j istiu < ndi i Tins di.itmtn ih inue in 
*hi iDiiceiit of tlip iiptt ilnhlt ot ^jstiu i uuti li is Ihui (flntid ui the jnst 
di( nU Piior to this dile iiciilt •ill i ulioloiists n>|ieiid(d thi word inopti 
uhlp’ most repoits cone ei iiilit; c iiueis of the prnxirml ffistiie soRinent 
pixsent no sm h tumor is so »1 issifit«l imhss it is nisi jm ihh fixid to sirnc 
I'lrts th, uiiimj) ot silinh would usult iii tlu pitunt s di itli oi unless tin 
1'ia‘soiin of distant metistasis c m In dtinoiisii itid 

hrom onr iicrsunal tspenemo and studs ol tin literature the tlioici of i 
’"Ptlioii (in apiiU onh to tlu indixidnil < is When is tin innssita for stiiiid 
•mlizitiou of operatnt techiiuiiHs foinis tlu lusis of sound surgical training 
^'lei these an iiiastiml the ahilitx to iiniiia« the inohhm nt h nnl In am or 
■> eoiiihiii ition of methods IS 1 n«|iiisil« ol llu mod* rii surgeon I’esectnni of the 
distal esoi>hagns and gistiu « iidii ha tlu tnusjihnril tr nisdiaphrigmatio 
'ipproach lias hoen so well stiiidnidmd In now tint the operation is rontinch 
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first ixplorcd ami tlit nscitahihU of the cmetr tktermiiipd n s'hieli tune 
the phrenu ncr\c was cut and the w^cnth to eJocH uh^ lemoici] Withni t»o 
to three weeks the chest was ntcam opened and adhesions divided The iiivohcd 
cardne segment was freed and the lamoi bearing portion actinllj mvagmated 
deeplv into the gastric lumen The noimal seiosa of the stomach was snUnul 
to tlie osoiihngns superior to the eimer some wcLks lalei the nceiotie tiimnr 
was removed thiough a gisliotoma intision Suieihnieh eniploved this in 
vdgination teohnuiue on his fiist siKecssfnl <aso, the jntient livtd foi four 
teen dajs and died of right sided pneumonia Kndcr used the nivnginafion 
l»mieiple witli cxeision of the eineir diuiiig tin hist opi ration IJoth Ohssin 
and Cirtor have tried the uuagiiutioii teehnu(ue and abandoned it huaiisv 
of the weijnenec of poshijienfue stenosis The sole adi mtam ipj uontlj ls 
til it it inaj have deenasod the tendinex to h iKj t of the line of sutures 

Ti/prs of /iieisioxi far Carthnlonoi — The abdomiinl eavitv Ins 1 cm open 
ed ill « gn it variilv of vvavsln aivleand irjwsrcrse incisions Tin costi) h 
iiieisioii hrsit suggested hv Ilo/n and htei used In Hans Brun i>roiicded from 
the cnsiform cartilage panllel to the costal margin up to the thirteentli 
nil "Marwcdel made a cuned ineismn two hiigerlncidtlis hilirn tin cwtal 
areh iiid jiai illel to it CNtendiiig from the cimforni j imcss to tli< tenth nh 
III the imdial angle of the wound tht s«.\mth iib ami nt llic literal iiigli. tin 
seventh (i-,hth nud mntli nlw were divuled iftvr hluntU stripping off the 
iKtus ntid the cateninf of>fi<|ue mns<f s Tlie ihoiwic flap mofutired in this 
wav could he convcinciitlv vlostd ilwvo and offiml i molciitcl' sitisfnitorv 
approach to the oardta and ahdoiimial segment of the esophagus Closiiic of 
this ifteitKin has hecn vert kslious in om exfiemnee The IJinht Siimrn cv 
posiut is somevvh it similar, it permits the elevation of acosloihondinl flap wlnili 
IS Inter losutuiid into pliei \o(lelut (IDds) ojmvd tin ild men hist Iv n 
median loimitiidiiuil iiKismi fioiii llu eiisifoim jiotiss downwaid for h 
to 10 cm Hid thus islablished the its clihilifv of the < imet TIi'U the iniisioii 
was coutuiiud iit an ingle and |wi illil to the vestal ouh up to the Jefl anti run 
axillarv line Th* sixth anl seviiith iiK in then « ntilmuuiis | ntmii and the 
sivontli euhtli and lunlli hIk vvetc ilivid<d sul jien istciilv This jiri uliiie 
IS simil 11 to 1h It of ^larwcdel and oflers a ^«hx 1 appioiih to tin gistne i ir li i 
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(’liners of the gistiic tirdii mav Ijc removed l»\ four different tichii(!il 
proeeslures ilslomiml tot il gaslrettoinv ahlonnnal e uelusitoiii' or p'oxiind 
swMutiil gastreilomv lap irulhornit lesection or 1 iparothoiaeotoniv ind ti iiis 
thorucK or tr iiisdiiphra.iii itn eseiphagignstieetoiiis whithinij be siilitot il 
or total Among the factors inflneneing the surgeon to selei t < ne of thcsi pro 
cedurcs as bixt suited for the indivnlml as, are the itivolvum lit or fnsih m of 

„„nliemi-iit H"- "«■ '• "f "« • 

to the tsrdia < i fundus the eMetision eif the laheer for i.ipa( dislaines along 
eiiiviitiiu the pie'Vnee of diffus scross! hiv isioii j erilonenl enr 
the . __„„„|tni1urs. m I a.Theientc to and nnasi .n ■ f nci.hl or 

liTorVmi*' T’" "" 
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incision has the nd\ intake of offeiinq a compleft nlttlomiinl ivploi ituii whicli 
nnnot alwajs be accomplished from alioae m<l it affords an oxiiosuic which is 
superior to thoracotoiiu alone Tin cul dc sac mcsentcic of the sm ill and 1 ir^i 
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ipplipd in ill snrgiPil rlimc-, when gwtric t inp*r i\ tiiittd Niimemus siu 
tceoiis emploj a small prcliminai\ hpirotom\ inciMon to determine the open 
hilitj of the cincer If reieetibiliti k deeidnl upon the thorn is opened 
through the left se\en or eighth inteieostal spiee The patient lies in tlie right 
lateral detuhitus position with fht light thigh iinil knio Hexed ind tlic left 
arm sHspendedupnard and fomaitl hs ancliorjge to a standutl to as to elcratt 
the scapula out of the Lxplointion and resection through a transthoracic 

incision alone have been wideU omploaed in the greiter ntimhir of iiistaiuis 
It Is seldom necessarr to leseel a nb 


Citrate 



'i tj Incision 


Hg { lo'ltl n of ntl'-nC for tn*o«ihor«cle tr*fi»(llapl ratfn Mfe reurrllon of ewphiieoKtMrl 


Reotntl) the lian«iibdoinmal traiisthoracie nieisjon oiigmall) adrin lied hi 
‘^lucrbruch, Voelcker hiiderlein nml "Wendcl has Ixen rediscoicred in «c\eral 
surgical flinies In fact as presioiwh stUeil somi nugeous notahlv (larlock 
hue alwavs ad%ocatc<l prclimmars Iipirotonii fo istahhsh suhihaphragmiffc 
iipeiahihti The nicisum mas U \ertieil as n loft rectus miiscfe spfitlmg 
approach, a vertical paramedian epigastric approach or a transicrse upper nh 
dominal approach, in each instance continoing the incision through the ooslo- 

" no contriiiulicitioiis 
iPision alone is to 1 c 


grcc angle, but if the 

l»M^^.llloraco(om^ is lo l«- aone me ,.iiuiiL i, eotnlnl to the left 
(tort! live dcitree onslO lo evpose the •Momiiiol Mill (F|. C) Tlio eomlii.ie.l 
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tumot Tins fut Is m ktijin^ with tU wdlSiuwit tPiuUi>c% ot both ^astiu 
and esoplUpCil Pamel^ to c\t<.ml Uitrimui ilK t< i Mirjmsin^h loiu distances 
up tiie esoi)ha4Us To a\iiid the iml m issmi lit I heiii^ totil b\ the p illuilocist 
that inuioscopic e\idenee of « iiKii wis l>nn\ it l\u lini nl n insutioii of the 
osoilnwiLs it Is now oiir pi-artiee w«t to stmt tin misiomwis iitiiil i lioztii se« 



SURCFhY 


qoj 

nitistm.s itnl «ll hvj trt*. nt tl « Intr m ludiillj rxnnnn<lr<i 

tlip Jiff ><( n / 1 of im last itjf < iiMti ] efoie prorpfdmp; h jtit (lio f Jan for rr«f(i<n 
\11 1J» Ms(<n \\ln(lMin\ b iiu«K««l Jn- nn ‘idbmnt or i nti illj fixuldiicd 
iro ilindh lx m itli one s \i« w Kcvction of the splc ii imhiioh oi left lobe 
of tlu Inei 3s nceomplishrd \\itli ichtue cisl and silttj if fit iiroblcm x) K 
HUiKs Ii fiotn the alxloiniiml eximimtion the ittciiioint i>< foimd to ituoho 
the entire nlxlomuial esoiihv*>i tbe thorix mai le (iifcicil tliion„h a higher 
intcrspicc or bj nli rLseetioii (fi*"! 7 and f?) 

The lift leaf of tlu dni hrvm is !>cierod iii a radi il dire lion down to ^n 1 
melndin<r the eriird nieh The left phnnic neixe mix he mjeefed with Noio 
cam <;oltition wlurc it is iifhdiH] iiom flic | nearditim onto tlu dni hi i„ni 
The present c or ahsinei of mtiathoncie nut istases should he detirnuncd h f ire 
the ini] ortant 1 lool siipp]\ «t the or^-ans almut to he leseclcd is compromised 
1 Mil small Si "mints of the j meanbum adhiiiiit to tin < iiieer ma\ lx s icrifiiod 
Insistence on the joint of icmoim^ ^astiu caneirs adhiient to dher or,rnns 
has sa\ed the Iims of main } itieiils who would luni died of the disease in n 
rditivch short tiiiu In a iicent stiuh of our end iisiilfs ohfaincd in the 
treitmeut of dl (atners of the siomaih ilmut 31 jiei cent of tlu ojeiitiie 
siiivnors of just suih \ mblems that is nirohement of adjaient organs Ined 
for mnn than fi\e ioiin without reciirrotui 







The jiKuril ntlidion of ll‘ bm*^ Iioim tJc pcUrior me li istinum is n 
1,™.,! J„,l ihtpmdil , Iran oi.rll peso, hum iMniiMil Tin l.nircnpiln 
aiitioush tlissedeil free cau bun ' taken not t i enter the e ntratntcral 
nhidi 1, ,n,ih>.lialPl> odjnPtnt (h.- 9 | The en.|hi.,„ i< |nl 
' . v.n .lelemmo the possible upper liimta of the lueior, ne hare on nnniep 
*^sioiis foiinj siilnnieosal esimsion ot the eineer nell almie the t.til Ic 
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tion siKciHicii ftoni tht cut tiul of the tsophagns his been studied microscopieallj 
^nd pronounced free of cancer by the pathologist 

The proximal gastric segment is then mobilized starting with complete 
scicrance of the diaphragmatic crura (Figs 10 and 11) The coronary ligament 
containing the left gastric artery and vein is doubly damped severed and 
ligate 1 The gastrohcpatie ligament is similarly freed in the resection of the 
cardia only more of (he lessei curvature is removed The spleen constantly 
herniates into the chest through the rent in the diaphiagm so that it is some 
times more convenient to remove it with the stomach whether or not the hihr 
nodes are involvel The preit omentum is also removed lut the right gastn 
cpiploie vessels arc carefully preserved The line of transection of the stomad 
IS chosen well below the inferior limits of the tumor (Fig 12) The right 



cu^ature 


gasfnc artery is unmolested as every effort is made to ensure an abundant blootl 
supply to the lower part of the stomach which wiU be used for the nns-stomosis 
• - « ^ wi <■ lof I o** nr itjaphngm thc‘>p 

s applied across 
IS 13 compatible 
mobile greater 


I and 14) Tin 

distal castnc remnant is incriiv euiivuiei ui • i u.ue gnatly iddoil 

<dh with which to effect on •masforaosw to the csophamis without tiiision 
mile cancer bearing segment with attached structures such as mcM’ntery h mpl 
-ind even the senral lining of the lesser omental bursa is lien 
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Ami tiid to end aiiiistomosis is ilom In llu ojini tttliiiKiUo The final Inel 
it which (he <~<oiiJifl^'o/as(ne dnistamosis is dom, Miits with the individiial casi 
The nnnstomosis is ah\a\s pnianoas hecutso tEie tsoiih 1411s iinfortuii itch hiis 
no M fos il ( 0 It luul the lun/itiulinal miistlcs of its w til do not ]ni inil the sutures 
to hold well It is II well estalilisliwl iiile thnt the blood suiipH to the esoiih inns 
must he jiusimd and tint tlio 'inastomusis should not ht done at i distnmc 
grcatir tlnn 2 cm below oik of its uteriil scsstls for fi i: of isditmn anil 
I’d font ion III nrliPi Mtrs wc emplosul m iiiiu r siilnrt 1 not of toiitinuoiis 
fine ihiomiEid Client Init now wc use iiitdiu|ted sill sntiius fliroUcilimil 
tisuilh 111 two lucfs sunutiirus in three Tlic initiil jostirioi low of intci 
rii{)(<d silh Mitmes is fikcii <?cii»K and strow^li The comfilifcil iinstofriosis 
IS in\ uiintid aftii i fashion In pulling the stnnniisi uhi emf hi her on the 
esoplnacdl w ill In a fm instunecs wlun wi wen dissitisfied nlsmt tlu possililc 
in1c4rit\ of file siitnu line wt nmfowel it In the apjilic itioii of 1 collir pre 
pand In i fm oiiunt il pnlt, it is difficnil to <i ilnate the worth of this pnwe 
dun but it IS 1 feisibh thin^ to do Ih* uise in two j itiints <(1111114 to lOst 
mortem ex mini itum the omentil „talts> wtn found to li nr f ikcti conipktib 



The dtai’liraum is ni’jned In d<mm with two Ineis of inti rniptcd silk 
sutures leniiiR the newh consinutid /astne luK within tJu thonx (F 14 1') 
The new hiatus of th. di \] hra/m is swtiir«l I., th w .11 . r th. stomach to ai 1 
.fssijsmnsjon wilhni the .h.sl mxl furllni lo s^al . ff tin lu.. both (.nitu-s 
,,,d uresdit am possille hcnintion tbroiub IIh d.f.rt Ti. tl.oraeie wall ,s 

.w ... ”.>■ V"'’'"""; „ "r 

™Tot tl.c ’'.”S J 


ad 1 I) 
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I iiiiisll 1 10 II Jot il {iihlmltmj — It IS <> c iM III il!\ iimssin Iiumdm 
tin I III 11 1 sliimjH !i PI till I H\ Ili( tt insfhf ia«ic tr isrnntip imili < i 1 \ 

tin (omliin i{ lii] not Inn Kofm u n|ipi(n<h Tin iintu it mis <1 i oiitsc ui. tin 
sum IS Ini Intil j.islu lonn In the UmI nniml iniifi isnpt tint tin is<iiiln,;iis 
too is implmilcd tliiis u(|iiuin' a siipiKlnthi unnlu Tiiistomosis Invoho 
ment nf the intiu L\t«isi(n ilonsr the eiitiu lissii <iti\atiiu iIiITum. 

nnasum uni n(uliilnilt\ of the fnstm strosi euunosis nt llic lesstr oinpiilal 
hiirsi mllieumt to niljHpnt iuno\illi oi^nw sutli as sjilcin Incr tml of 
pun Tils etc oftii siifRcimt excuse incl ci] iwitiinitc to remove ttic stomach 
111 Into to^itlni With the iicstssirv *tinouiit ot tsophuiis (hur 10) The con 
liiiiiitv of the alinientniv trvet jx n estihlislied In in inti itlinruie tsojilnco 
j* jiinnstoinv Tlie 'uiistomosis ib clone either In i Icrmiiiolitcril (end to side) 



iinnin of the sevend es)jln_us t i jtjum! I«k>j* or In tin H< ii\ in \ amsio 
mosK nhi'h Js m md tooml mnsUm sis of isopl i„iis t > lln ilist il cut end of 
the jcpiniim Hu liroMm-il end of tiu sec. ml gcjuninn Innv' iisisl to c.mmst 
tkc jcjm.um lull IkI..« IliflMlI'i'-m d'-- The i.jmnini ni n !». 

He a„„l m ,h, 

If llih iiiWi' Ji-J""’' '“T ” 1'" T'"'l 
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usuj 11\ perfoim an entcioentcit>stoin% orBnun an istomoMs lutween tlit i^ceml 
iriff and dospending jejuinl liml)s foi the donhk juirpoM. ot jicinuttmi; bik pan 
crentic juice, and succiis ciitinens tt> pi^s into llu distil jijmmm without ic 
aup,;itntifni nuo tlio e'tophi^us and also to tuilititi the mint diit-cl p issage ot 
the food Ijolus regardless of whetlni it tiiuis the isttiulinj oi dcscmdiiig jc 
jun il hmh 

TRWSTIIOavCIC RElstCTlON 01 BH^IRRINT t tl VllNOIs « \Nt I it \T ISTlt ITllOR U l( 
\N\ST0\I0TJC SITF OF FSOPII \( 01EJ1 NOsTOM\ FJIIlHWINt TOI II ( ISTBECTOMl 
CA«r RFFort— X snieiroU imn ttt.os.*notl rUil li I t_iiri in er ^^tlel^to 
Sa tnc smice of tie Mcmwil JIo jitiil Nm 1 >t jJuniu, f lo-sene 1 int .ke 
of fooj of one loir’s Juntion •overt Ux-jil iRi i u jinno^ ilijiiil liet of hiv mcki itmstion 
ant Ics ot tviont) poiituls m woiglit (f* " pot int f n^m 1 tocjv iiei„lit 1 in 'iv montli* 
nuoro«copi and Tr-iv stulios roioilot 1 nsrr win, t tl liM il e iligia i -r illoi mg of 
tile STo-itot ouiTituTO of tie fiiiilu« 1 Oi torlimi « f tU ii i i it i ittirn of the iroxinnl Rn 
Inc regmrnt an 1 a oo'ca to stoimoh witl ont ol itruoti p tn «s jlu„ oj i tnpsv tikon iit 

to cm from llio jneivnr toitb i\ p «ituo fi > *ol itiouit x I no ar in ii i 

On Dec 2 1U17, X tranMliotxoio tnnvjixi lin,ii xti t itxl _i tr t r v xn 1 «ilrncot iin 
•ere Sum. witli an (mltft«ide intritlon i ot jl u i<|in «i i\ i' ng i long jujuniS lo | 

unititl a litiral onternonterottoniv O nvaUsi n < » i» nn ‘ ntfnl 11 1- ] ithologv riji rt 

•I" npmt ring geSxtmout x lonoi xinnoni i ,ixl>. II «'tl i txti i i to ii int il Ubjj li nmli • 

'Itlougli tie o« jlnpj, vsxs tr invocti I II no (in,. rl 1 lUltil ' tl I ill d 1 ill I cr >i artin- 

Of tho tumor tlie nnoroxoon »tuh diowi I •uluni il ston i n f tin lan ct to u Ic'il 
onK 0 S Cm I clow the line of •eition 

Witlim Ihroo weeks xfter the «j outi n w aii » ii_ I I r ,ro»*in.l\ mon. liffioult 

lidoigh tie e-nl xj,ogrxm wx* norn xl I il.r tl 1 ti ii i I line niuUte iH ir I 

'» the rij.urt.itxtion of all fool aol hqiiil l\o iIm„ jv m l tin t «LOp 

\ "iconl oporxtion wxs lone n 1 m i 1 ms n i tl t nntl rx i r nte k 
nri" -tciiutic p a lit tU unx-loiu. li «il. was n-i I .li I nurrmt r n •! lu il lan ir 

”1'’ prcMous anistniio-ix Ihirifon « • h o I I « 1 I Id i j it il 1 i wnx I •< I 

•I'l a lifwt cal toon! xnx tun* IS I tl. * H I "itl do iliru li>t»l 

J-Jii'iUnib Agiiii, totiviU- .ttu wo ijtu. ntfnl Ihi j ill I dr.) ri mil -irnl 
inien was tc i lual gel itin in ixr<.in n i imoUing « 1 1 i_ i n • J ) inuin \t tie tin . 

of Ihisconnwm atioti the jAtiiiti lx in . i 1 1 illhix jtfri li^l t U tiign -t. n >«is i f d <• 

1 1 ton i«i8 wlich n rexionling to |wroril l< igini. 

! /Ill I ISIS — Thcrt arc lime v lUu bk bsstnis In Ik U inn d Imni this sut .;n i' 
I'M I miKc, Il mulv (11 the i< di/ Itl >11 ot th d tuidtiuv fur i inu rs ol 
us IiMation to iNtend bulmntuisOK In liiii_ dtsi nn s u). tin (.snihigns iJi 
‘t- wisdom of immodnli fio/rn suiion im« « *s «»|n< stmU id tin somuiI «iid 
‘if 111! ijjj].. hefoix pioccPdin_ with tl i in ist nnr-is ml i 5 1 tht ft isihilitv 

V ”'*1 ct itiiig on Muli p.itieiiis ind nstdina th« l«»i ilU mumnt < m< 1 1 

MinoMiML « VI pm n»M\ 

”^hi. njii, itidh siKttssfvil amstomosis of imij U i us md slum h li or csoph 
*'iis and jcjimnm withui the «h«st dws luit tontrulut the farl tint the ah 
imtixl \n istomosis Is sifi 1 In i ..louj* ot nmii tliipsixiv tot il g isinstnimos 
' ’'''■'‘Ugh the ahdonim d iippiouh Ml tiiw listonh out. p iln lit from tht 
’“tiiphiation of Kahiue xii tin xiustomisis xltli »ii,.li wi hxv. hid sivird pi 
*'''**■' "dh ixtun.d fistulotix tl lets wIkkis tn iiitrithr rxi u h iK i_. is ..f nn-u 

sirimi., import 
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1 Ktnsll ( nun lilil (iit'-fml •nnf — It I"* «* tsimill\ in(ts>.ii\ ti) icmni 
llii ( nllio sft itiK li citlm In 11i< Iniisllm «cip tni]s Inphr i^rmtu nmti nr 1i\ 
tli< (“ntnhimil !n iKtIioi itufoiiu H»j'H »!i Tin imlx ifintis «r (niirM in lli 
Mum ns lot <()( il t. is(i< ( (onn Ii\ flip li lamiii if m lU i \((|if Hi il IJk t-sophasns 
l(K) is iinilK Utd (Inis Kqmiin^ i 'itiptRflniilii U'ttuilu imistiinK sis Imohc 
mcnt <)l tlio cntiu stimuli c\1(tision iloti" (ho piitiii lissii ('iir\ntiiK, tlilTusc 
iiiMisiim and iu<liiliiit\ of the sinstm scrosi pikiu j,is oI the Icssci omental 
biirsi Klherenei (o uljuent tumitilh oi^ius siuli ns s|ilccn luer tail of 
piiureis etc ofTci *>uO'uicnl ixcnse nml opiKrtniuix to icmote the sloniieli 
III totn to ethei tiitli tie iiciossin nmoimt of esojihuiis (ti^ 20) Tlie eon 
timiit\ of the nliinentnu tiiet is n eslnhlishcd Iq an intiatl niaeie esophago 
ji iiiiiostom> The on istomosis is iloiit eithei 1 \ i tt iminohtcrnl (ciiil to side) 



nmnii of tic scseud esophagus to » J Jimd ho| i 1,\ tl i Itc i-c ni 1 iiinsto 
mosjs wliuli IS an uiil to eiul unstoinusis « f « soj h i 'us to llu ilistnl <ut end of 
the jejunum tin iro-cimal cud of the *mt«J Jijuiuini fnm_' turd to iomift 
uith the lejiinum will helo\% llu dn| hnjni (hu 2ll The j.juniim ma\ l-e 
ilesnted in the ntiteenli mnimoi or ntrocoiie tlirousli i rent in tlie niesoenlon 
If the entire jejimal loop is Ions eiu«>-h «« 1 h imi.hnul for this piiri«ose «e 
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iu>iiail\ perform an cntcioeiitcrostom% oi Bnim anastomo&i-. Ltlwien llio aseem! 
insj anj Oe^ecndm? jejninl limK foi the ihmliU jmiposc ot j'emittinii bile, pan 
ereatic juice, and siiccus cnteiiius to puns into the diNtnl jijumim without ic 
!fUi|iita1ion into tlic esoiduuus uiul ilso to Innht ili lh«. iiidu dimt passige of 
the food bolus lejiardlc'is of whetlni it initis tin asdiulmi: i>i disc ending jc 
junal limb 

IRWSTllORVCK. BE.NECT10\ Ol R1 Cl RHINT 1 U VIlNOl s < VM 1 It VI INTK VTIIOR VtlC 
IMSTOMOTIC SlTr OF F'^nPlI inOJEJl \f>NT«)M\ mi 1 OWIM TOT VI V V‘tTltrrTOM\ 

CA«r Retort — A 50 jpar ot 1 m*»n wlnr<e ii otlu r in I In I <it , i trie i vu cr, nn liel IQ 
t) ’ fistrii' smiep ot tl'o "Nrcmoml "Not JU iim|limin„ uf lp««('ncil innkp 

ot too.! ot ooe TPTr’s Jurat ion Norerv. igi v ni|Uiiiu,' a U<liii 1 Jnt ot 'iT notVs Juration 

snd l0'<s of twentj pounla in weiRlvt i ] ' 1 j < r i nt of orijr u d I ojv wpiRlit ) m aia 
nuorofi-np ant srav Mulio« moaU 1 a ninwviQR t tli li«> d •’'I'lUjcus a •lalloimR of 

• « grpatpr furs duro of tlic fun ltt« » Jistoiliou of tUv in n d \ atlcrn of tlit proaim d pn- 
mi sepinont ant a ca«pa to atomvh without otMim tion \n <•< j li i,. » f>l u lin)p«v tnhen at 
«cm from tlic incKor teeth w va p aitm f r u.lafinm. i lenu ci<in -n i 

On Doe J l'M7, n ttan«thor'vou Inn' In| lira_m du t td pa'*!' toi iv ml ipUni tonij 

* IS Jine with an ondtoMJe intraltioi »ue «■ j li «_nRj«ti nt miv ii'inp i loop lojunal to 'p 
uniislhv a Intord PidorooBtero'tOiiiv Cirnd'ivni* u la uotviiitfid Hu jatliulop rojort 

"ipii t rmp Rolatinous alono*at<n ooia ,»i i b 11 with o <t id «»ia ii> omontal Iviuih nnlo» 
llousli the o«iijt) ijruj was tranNOvUd tlin V hn_i il>r* I III N ' »'< tl i | il] d K uj i or niirpiri'' 

® tie tumor, the micro«i opie »t«ilv diowi I uil inn d > Men** n it thi tamer to a levfl 

“’'IVOR oni hvluw tlio line of N^uon 

"man three wtsVe nfter the oj tdim M.ill-w.n^l no tr_n«ivel\ more Jiffi ult 
“tniigh till e«iipliai,i)grniu n la normal I/d<r th •iMiuiti ii I iiti lomtlvti as prmi I 

"the tipurgitation of all fool and liuuiK U e«.tht.<- >1 v ml Hnoro^enpv 

^ eotond oieratum «a« Jono *n 1 .n i 1 Mn ui.uu Iv th. ir vtisihor i< i r< utc \ 
It" Mcnotio nii»« ut tlo luadotuotii Mti wj« lou-i I i«n| « ■ I « r« uruni < r ri-i lual lami r 
“ truious nna«ti i ions then toio w i' ii-*! ii t < i • I ml < t tin i jur il lu p w i« il hi I 
H a itifpet enJtoenl anidmu «i. t» •■>• «-.ilu,.uv wu .ft. si with ih. utlmr or Ji-tid 
I’^i’dliib \gun convaU«<«iice » i» iiiievi ntful ll« | «»h >1 ,»i ilnjirt n thi 'pioml 
^‘nien was ro«i1ual poldinmis siniDomi invohnijf 0'<tli«,.U' vn i j lutitiin A.I ilo tiiui 
iBj " >t>ow thi. I ifunt 11 in „« J hudth .x ejt f u i -li.l i Uuipn .imo-iii uf tin 

■I'loiiirciis winch la ie«|snling to j-enrd l«ii,.iiia„ 

^J'ltrisis — IhcK .in thno \ ilunbh hssuiis tci Ik kiinid lluiii tins siiigii .i' 
^''iKruim, luniclj (li iIjl uili/Uimi «*t thi «;k d tiiidtinv for laimrs ot 
as Id, cNteiul buliinuiosillv Iwt hm^ dist ihkn up tlic isopli.igns {Z) 

"I'dom uf iiiimcduiti fir/cti nu’uui mu i«in«iiiiii stiuh oi ihi sewud did 
<' tin CNDphauus Ik till L Jimevcdm.: with tl « in idoniii in ,md ( I i the Ir isihilitv 
V ’^'^'’luiatiiis: (in siuli iMtidilN uul lONutma llu hu iU\ rduiuntiinur 

MUxiMiNXi < \i III* (itma 

fbv n.iKiii.dl\ siKcissful nn iNtnmuNis of <N«jihiJ«iN nul Ntnnuuh or cndjiIi 
•’- us Sind jcjuuuni wtthm the <hcNl dixs uul dintr.ulut the fut that t!ip iib 
‘ "minnl „n istoinosis la safii tii ,i giotip uf num thiiiMMv total / Klnctoiuus 
‘"lie tlmniph the abdomiinl appioich w« lii\» Imt uul\ imi palicid fnmi tin 
^"hil'Iic.atioii ,if \ tiip j,„ istmiuKis allluiuuh wi h.avi li id ncm nil p i 

""b r\ti rnal fistulous trwt'* wluuisnii iiilnvUmrii u b iK i.s is ot more 
''ericnis imjiort 
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I nnislli iiiiii Till ! — It is chiisduiIIi ikmsmij in rtmoM 

tin « iillir stonnpli ritln t |i\ tlu IrMisthorKir ti iiiMlnpIn n>iil< (,r In 

III lonilnind ] i| iicitlnii ipim i ii Thi imlu iluins i f timi-si ^re tin 

vnm IS f i 1( ( il pisliM lonu In (In lii lomin il m ult < Vfcjit tiuit tin. isoplid^iis 
too is mil lx ill (1 lluis i(<|iinin^ t supiadiiplii i^nnilx in islinmnis Imohi 
niciit ol tliL intiK stimiKli t\1uisim ilon5r Hx ciitiii lissii ciimtiiip diffiM 
iin.isxiu iTul iiodiil iiit\ of thf ^nstiu seiosi (ikiiiwis of llio Icssci omental 
bursa acllieiciioi In nljuent mno\ iblt. ui^iiis sixh is sjileiii livor tail of 
pirxicis etc oflrr siiOiiunt imhsc mil o|i|M>r{iiniti lo unio\c tlic stomacli 
in toto lojetliot willi lie »Mrssu\ imomit of osipluuiis (l-i’ 20) The roii 
tiiimtv of the nlinipnni\ tiarl is ii islillisleil iin intntlim loie esopbasjo 
jOiinostom\ Tlio aiusp mosis is done iithei In a u iniinol itinl (end to side) 



mix n of thi s« \( ud tsipi d„»s t ij«jundl«| i U tlx lv>u\^n^ ini«(o 
mosis ''bicb IS an «nd to end mislimwsjs 1 1 ev pi i,«s to llio tint il mt end of 
the jejimnm tin j rosimal end it tin sesireil jijunnni Km/ mfl to ei nms t 
nub the jejnmmi mil Kl.m flu diuliii/iu ihu iU The j Jimum nn% b 
e1e\at(d m the die nniiuei in ntnieolx thron li i nnt in tlx incsiMolnn 
It tl.e entire j-jnnd lc<ip »•» bn/ .non/h to li eni| I \el for this piirjine w* 
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iiiUjlK perform an clltcloenterl^stom^ or Braun inislomoMs hetwcui tin .(''tend 
in? and debecmlmf' jejniial linihs loi tlir dimlik j)uijk>sc ot jicnnilting bile, pan 
fivntie juice, and sueens cntciicus to piNS !nt«» tlu clist.il iijnmim without ic 
2ur,ritation into tlie csoiihauiis .ind also to lauhtati tlu iiuiu diuct passage of 
the fwxl bolus itcardloss of whetlui it mtcis tlu ivc tiding oi disci nding jc 
juml limb 

TRl\sTI10R\Cir HE.SECT10S OF BVclftHtM c.tl MIMlIs I VMUt VT INTRITIIOIUCIL 
imstomotic sin of r-sopit luoiE-n n«*st«\i\ km iowinc. tdtm i.vstkectom\ 
CisF Retort — V 50 J car oW min ali. «, iikiIm r li « I lirl .t.i-tru nu.er snlied to 
tie {ri'tric scrMcp of tlic Mcmornl lt«*)it*t Nci\ 1 'I i)(uiiin„ of lf«cncl intake 
«f foo-1 of one M ir’s duration '•c\<“ri ilx'pli <si i rc<|uirin,. i li<|Ui 1 It* t of mx «.sik« duration 
lo«. of ttient\ i«un.1s m weijM it ■* jir cm cit ruinil ted' weij;Ut i in «ix muntli' 
nnorovori nnl j rav stiitics rc'cdcl 1 niii nin„ «t tl Wit . i.ilugu' u sciltoim? of 
he gre-ifcr cunature of llic fnmlu'* » diMortnm of thi ii ii at j ittc in of tlic proxini il gn' 
tnc s.jDicBt, an 1 a cascade stomadi mtlioot nl «lrii ti< n \n « o| 1 i,. ccoju 1 iop*v taken at 
•‘'tni from the incisor tfsth p.situc for ».t«imii« 1 1. new an in >iin 

^11 Dec 2 I'lJT, ji tMn«tl\oncii ti tiisdi t| hri.n >ci i .tal gi'lrei ii rii\ i n 1 “plnm* tcimy 
"crv '(one ^itii iin enltosnle intratUomu, c« jtui,. njem st u\ ii«iok i lonjf jejuinl to | 
unife'l tiT a latcrnl enteroc ntero«tom\ ConviU-cn w c* unp'cntful Tin latliolog' rijort 
e'litinous a Icnor in in >iii\ cri K U wiili 1 1 tsM i»i» t.i omciit il hnii li no le« 

I lougli the e«ojlngn. tr iD'nti I tlncc Jing< rl i< ■ llli' it oi tlic | it] i1 li ujuir iiMri'in. 
<■1 the tumor tie imcro'i oi ic 'tub dmncl ..»! mu m 1 .\t.ni n of tlu cimcr to n lerol 
"tilTOS cm Klou tliehnc of ecdion 

. tlircH* necks after the oioutiou '\'illo«iti„ I. nu | ro^rc-u'i 1 \ more difliiult 

'CRji tie e«<ijl ittognin wa» oonm) I itcr tic Ian tioci l.>iiiio irmijlcte as jro\e<] 

' “ ^‘Stirjiitaiion of ill fool nn.l iit|Uil- la cm>|Uiu<' 1 ' uu 1 fiuom* op' 

' ►‘^oiij oi>’ritiim 'MS .lone .n I .o < u. .i«i I ' cl. trin«tli< ran. rmite \ 

Jtii. 'teuutic n I'l at the mutonuiii ^ne njs ..uol.isl i 1 . n.un.nt or t. iluil lunior 

' 1 ri'iuQg an i«tomo«ii tli. rifou « is tc*.. t. I on liii I f il p juti il lo ) " i« «l "e 1 

tni H dirert ent toenl anidcmi^w to the ...jl i.u' ««' .IT. '.si «itU tlu other or did il 

1 mh coil' ile-iccnce « •- nmviotful ilu | .th..t .„<« d r. i >ti on tli. «(.oml 

onl'"'" celitinriis . inm.nii invol'ing tli igiK iii 1 j. j.miim \1 tl c tunc 

thuconitnuniration tlie j it lent i« m t < t li ilth ei..|.t for . 'lij.t Knum -teno.i-. of the 
Rl loiii) IS wliiih IS re«iain!injf f» proril l>»ii,.ins,.' 

f I'icrisia — Then, .irc time % ilu.dile Icsmhis to l>c K iiiud Itnni tins suruiid' 
^M'lncn.', inmclj (1) tlu u ili/aticui c*l the gu.it tiiulmi' fur t.iiitiiN ol 
Is bnjli()n to extend aubmtu i»s ilU toi long distimis uj) the csrijihigus (il 
hi immediate In/eii vocimn muiosiojiu stnd\ ol tlu sc'tnsl tnd 
"j, * '* ’'’"Plnsjus btfon piociidin^ with tl < in islomosis ,iiul ( {j the feasibilit' 

• ’’"•"“•"•tliii'g oil siuh p.itieuts Hid ixsciting flu loc ili\ mum lit n.nui i r 

MIDOMIN'I « \l UP I'lcniV 

’Ilu rip..ittcll\ sumsstul .III istomiisis of iM)|ihigiis md stomach oi csojih 
j'--"s and jejunum within the chest cIcms not loniriclut tin fact that the ah 
amslomosis is sTioi In ,i .^niu| ol nioii Ihiiisixi' int.il j: istrcctnmus 
*’"ii through the abdomin.il iipjiioicli wi Icuc lost emh one jntunt from the 
^"hpnntioii of leakage mi tlu in istomosis iltliough wc hd\i Ind si'trai pa 
"Ills "u 5 , t\t( I jial fistiilnus tru ts w!ic n !•> m iiitr-itbor tc le 1. ik ig. k of jinir\* 

'■'■'■iiiiK niipoit 
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The questions nny be islced whj not do a total gastrectom\ instead ol a 
subtotal resection of the rroximal half of the stomacht Docs the piesenation 
of the distal and apparentlj normal half of the stomach add grcatlj to the risl 
of local recurrence t In answer to these queries one mar remarlc that surgeons 
are content to perform partnl gastrectomies for cancers in the distal end of 
the stomaeli if 1he\ arc assured bj clinical inspection that the upper gastric 
segment is appaicntl^ normal The partial removal of the uppci half of tie 
stomaeli in the trinstlioraeic tiansdiaphngmatic opcntions is considcud tie 
tiroccdiirc of choiei bi the alidominal route most surgeons believe tliev an 
(ompclled to sacrifice the entire stomach In oiir own large group of patients 
tmted 1)\ total gastrcctomv , the chief indication for tins opentnm vns tie 
regional location of the cancer in the proximal gnstnc segmenf \fler totsl 
gistrcctonij n considerihlc immber of patients experience postoperative ab 
dominal discomfort some have strictures and other mcchsnicil disabilities 
manj have metabolic deficiencies such as anemia steatorrhea and mabilitv to 
gam weight These attendant sequels should bo caretiillv considered in the ele< 
tive clioiec of a total gastreetomv over partial gastrectomv (slidomiml cnnliee 
tomv) for cancers of the proximal gastric segment 


The first and most essential criterion goveniing the siiitnbilitj of mv „iviii 
ease for abdominal cardicetomv is the confinement of the cancer iitrictlv to the 
eanlia without diffuse invasion of the esophagus or distal stomach The local 
ized poljpoul tumors or uleerocanccrs woul 1 seem to 1 e the beat suited for this 
operation of limited appiicabifitv The nofonons tendenev of eancers to extend 
intraniurallj far up the esophageal vrall 1 evond the palpal le limits of the tumor 
must bo taken into account in the preservation of sufficient abdominal esoplmgiis 
to effect a subdiapJirigmatie anastommi* ^fobilization of the esophagus ha 
freeing it from the diaihragm (finger dissection) in order to intrcise its al 
dominal extension is easilj done but there arc limitations to tl is maneuver 1 c 
cause of Its preeanons Wood supply and fragililv 

The incision for laparotomv maj be either hj tbe classical paiumi liaii 
vertical approach or bj tlic left 'Minredel (paraeostal) or Baiulrt Navario tecli 
nique Tlic proximal gastric segment is mobilixed bv severing the ^astrobepnln 
Imamcnt tl c coronary ligament with the left {.istnc arten and vent thogistro 
splenic and gastrophrenic attachments Tlic great omentum is rimoved but the 
Tight gastroepn loic vessels and IhC light gastric vessels as well are j rcvirvcd 
If the nodes m the hiluin of the sj leen arc involved or the ciiic(.r is adherent 
to the tail of the pancreas these organs arc reraovcvl en masse vvith the involved 
stomach V peritoneal leaflet is elevated from the diaphragm and the left 


hepatic lo! e is freed and rctticted to tbe patient s ri'-ht The sfomieh ;s iron 
seeted xvcil below the cancer using the de Pet* sewing clamp the distal gastne 
tube is completed by inverting mattress sntores along the line of severance and 
fs ehen Joined to the esopha>nis The eameroiis proximal segment i-* 

levatcd over the vostnl manr*n exi>OMn" tin jiostenor will of tlu iblorniml 

' li<Tiis Tlic double I osteri ir rows « f sHtiirirs (iiiternii ted Mik I nr. iiis rfnl 

iX'/tha rjnfcrons .S ™t «ffer Tl . r «, ,< 


I 


\ 
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sutures arc applied and the diaphragmatic leaflet is scu n onto the stomach be 
low the lc\cl of the anastomosis, therebj adding greater safetj and affording 
anchorage suspension for the olhermse iinsupporteil remnant of stomach (Fig 
22 ) 

*The postoperatnc course has l<en good There have been no operatne 
fatalities in the grouji of ten patients on whom this operation has been done 
In our first case, the patient was an obese male, weighing 2S5 pounds, with an 
anaplastic adenocarcinoma, grade IV, with metastases to three ju\tacardiac 
l^mpli nodes Postoporatn c pjlorospasm has not lieeij a complication, although 
both lagi nerves are routincU scvereil, m fact, the stomach has emptied witli 
gieatf.KiUtv (Fie 23) There has boon one exception 

PBFOPERVTIVE ClRE 

The profound effects of gastric cancer on the human mechanism are not 
vvell recognized nor understood Conjoined studies from the Gastric Seivite 
,ind Laboraton for (Tinieal Investigation of the Memorial Hospital have demon 
strated the frequent mctaholic abnormalities associated with the presence of 
gastric cancer Tlie patients have munlh nndenrone iiivoluntarj starvation 
for varjing periods Hepatic disfunction as judged bv n half dozen tests mav 
he signifienntl} impaired and jet return to normal limits after the offending 
luneer has lieen removed Nitrogen imbalance, loss of ]>rolein stores, impaired 
protein svnthcsis, hj-poprotcinemia, hvpoprothrombinrmia, disturbed earbo 
livdrate metaliohsm, and glj cogen svmUesis probabU related to cortical adrenal 
disfunction all are espressions of this metaliolie disturbance and conspire to 
handicap the patient about to undergo radical gastric surgerj The slow but 
stendv seepage of blood, the seeondarj anemia and the absorption of toxic sub 
stances from grossU infected fungating cancers of the stomich produce eircula 
lory changes of major importance Imminent heart failure is frcfiueiitlj en 
lountercd If partial or voinplete ol)Struction of the ranliac orifice Ins been 
produced dchvdration rmv have readnsl nn alarming state of emergenej Vhen 
iver all these debilitating factors arc working against nn ehlerlv iiulivuhial 
who from age alone is subject to varimis cnnstitntmn il diseases, tlic surgeon 
I'cahzes tint considerable intelligent management is indunted before operative 
intervention is initiated 

The avenge patient numns altunt seven to ten divs time for careful jirc 
opentive preparation The InzanK of tins oiieralion an great enougli without 
risking till* patients life In inadequate preparation Three problems in this 
program are as follows First, the fortifieatwm of tlie patient for the ordeal 
bv the recognition anil treatment of the ineideiital ailments sneh as licart dn 
case, (hata-tes, kidnoj diaaaae, cla aacond, Ihc corwtitm of Uia almomaluit'a 
attendant on the itrcaanrc o[ tho tanner such at antmn dchjdration l.tponm 
t, .ncmh inanition and th.nl Ihc prepamtinii ot tho taophimia and alomath 
The aiManment o( n mtilical eonsullint to nvMSt m the pmopetatne inanaot 
tnent ol Iht^ pat.cnta „ one ot the ttindnninlal prrr„|„t„lt, of s„cccs,(„l ta'ro 
\ tar, tnl rstimatt .t the patient a ntntnil tomlilion mn>t 1.. ,mdo In add.hon 
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The questions nnj be asked «lij not do a total Kastiectomj instead of a 
subtotal resection of the pro-niml half of the stomach? Does tJie preserntion 
of the distal and apparentlj noimal half of the stomach add greath to the ml 
of local recurrence? In ansarer to these queries one ina\ remaik that surgeons 
aie content to lerform partial gastrectomies for cancers in the distal end of 
the stomach if thea are assured hj cluneal inspection that the upper gastric 
segment is apparentK normal The partial removal of the upi cr half of tli< 
stomach m the transtlioiaeio transdiaphragmatic operations is considcud tic 
procedure of choice act h\ the abdominal roile most singoons Icluvo fluv an. 
compelled to sacrifice the entire stomach Iii our ovni large group of patients 
frcatctl hv total pastrectomj the chief indication for tins operatnn was the 
regional location of the cancer in the proximal gastric segment \flcr total 
gastreefomv a loiisidcrable number of patients evpencnce postoperative ih 
dominal discomfort some hare slnclnres and other mechanical disabilities 
manv have metabolic deficiencies such as anemia steatorrhea and inahihtv to 
gain weight These attendant sequels should be carcfullr considered in the ctec 
tne clioieo of a total gnstrectomj over partial gastrcctomv (aMomnml cardice 
tnmv) for cancers of the proximal gastric so-nnent 

The first and most essential criterion govemuj" the suitabilitj of iiiv giviii 
case for abdominal cardieetoan i$ the confinement of the enneer strietlv to tie 
lardia without dilTusc invasion of the esophagus or distal stomach The local 
izcd polvT<>'d tumors or ulccrocanccrs would seem to be the best suited for this 
operation of limited applic ibilitj The notorious tendener of cancers to esten 1 
intramiira)]^ far up the esophageal 'lall bevojid the polpable limits of the tiimoi 
must be taken into account m the prescrration of siiffiucnt obdoniiml esophagus 
to effect a sul diaphragmatic anastomosis Mohihration of the esophagus 1> 
freeing it from the diaphragm (finger disseetion) in oidci to iiicrcjsc its ah 
dominal extension is easilv^ done but there are limitations to this maneuver Ic 
cause of its precarioas blood supply ami fragilitv 

The ineision for lai arotomv mjj Iw either bv the clissiiil jaranicdiaii 
vertical approach or bj the left Mirwcclcl (paracostall or Haudit Navarro tccli 
Tiiqitc The proximal gastric segment IS mobilized bj severing Ihi g istiolicpatu 
h,.amont the coronarj ligament with the left gastnc arttrj ami vein the (.astro 
splenic and gastrophrenic attachments The great omentum is removed 1 ut the 
right gastroepiploic vessels and the riohl tastru xesscls as well arc prcstnetl 
If the nodes in the hilnm of the spleen arc involvetl or the caniir is adherent 
to the tail of fh<? psneive* these organs sre rem&i et} cn muss? hjJJj IJw invcJmJ 
btomach A peritoneal leaflet is elevated from the diaphragm and the left 
hepatic lobe is freed and retracted to the patient s right The stomach is Iran 
sccted well below' the cancer using the de Petz sevmg clamp the distal eastric 
tube is completed by inverting mattress sutures along the luic of severance and 
s tl cn rcadv to 1 jonie 1 to the esopliagiiv The c ini crous proxim il segment is 
Icvated over the costal margin exposing the iioslerior wall of ll idslommal 
‘ The double j ostcrior rows of sutures (intcrnii te 1 sill 1 nr. iiis rtcl 

bcforo'thc (anccrous segment is cut anav after winch the nnt ri»r rows of 
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to the loutiiic plijsKal e\!iminntnm s]Hcnl sliidtcb ait tloiit* such as cltUio 
car<Jio"rapliy> suncv films of tlic rtna! and heintic tests of function 

Transfusions of nhole Wood in animints imissarv to (omliat anemia and 
incuase the oxjsen (aiijiny; iiower an sum duK If tinse i>ieliminar> trans 
fusions an. oiilj parth sntftssfnl it is wise to lescrti at U ist 1000 cc of 
blood for the time of opoiatiou o\«i and alx>\t Hit amount normalh employed 
In the preoporatue ticatmcnt of luimpiottintmu wc lunc employed the forced 
feedmas of amino acids pi*ntein hsdrohsatts itt Imt ha\e ohsei\ed that thei 
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ln\f not liotn ns cffivtunl blood and i>))snii tr/ijisfnsjojjs iwd llit aditiiiw 
tion of 1mm m alhnmni AYilh s»\cic aiumia and m \cic h\i>oproleiiiemia < 
plctc rtmoNal nf tlit tnmot is tbo tnih imifoiinU sne<cssfiil appioach to 
restoration of Mood protein and blfwxl toiints to tlitit normnl lestts TIil n 
tioii of Mtnmui k IS e^trimek import int bctaiise tlie luothromlnii tim 
nsiulh bmer tinii normal, mdieatnu biti dimnftc Some patunts \onnt 
eontiollalih prioi to ojieration intuseiious fluids must be ,:i\en to lorrect 
dclivdiition but it is imiHiitant to KmemlHi too and too tre<(iitut 
fusions of eliloridea will affitt adxerscU tin abilifi of tin plasms to n,'n 
normal luatun kvel and will otlienusc distiub the ilcctioUte bilaiue ' 
jiidiPious Use of Rlueose »i distilled water iii u biipplemeiit tlie eldoi idt mfusii 
Tin note inseitcd litct m fins pijicr b\ Ifoaibiirtfei md fhe chart Lj Bo 
ami Talbot (Fir 25) mu be eonsiiltid for Rreifcr ilitail 

KIslOIIKlTIU WlNUmiNT 

Feseuion of the fisslne emlia with immediate esoplia,;ogastrostoiiu u 
ne(lsslt^ a protiactcd oficratuc i>ioee«lut« u<jiiui»!l the surgeon to esjioss 
pleural and peiitonesl cnsitus The min principle underhina the sdmiiiist 
tion of fluids diuins the o|ki itioa is the pie%«iitum i itl tr tliui the treatim 
of shoch \ slow infusion is stsrtid at tin Ije^'inmin: of the operation and hh 
IS iidcUd as &onn as the pieliminsn exphn iiun prociiluies ha%e been done i 
tlie cancer is eonstdend 0 |Krable One ti mstusion oC W)0 e i of citrnted hlo 
IS offtn siifTleieiit but if nn|>endi»^ shwk should beioiiie cudent in spite of 
pieiautiotis, It Is tu itetl with phsms oi ndditimul blood dLi>eiidinjt on t 
einso of the condition truimn or bemorringe 

fnasmueh as our pi)slo|>erUu« eate is diuited at piesenfitig or tn itii 
toliiplicitions which max be fitnl or senoush nnjieds tin. patients riiotei 
steps arc tiKen iii the opentine loom to institute this phn The exposed 1ui 
IS rcintlsted at frc<iiieiif mterxnls during tiu opsiitmii The unstomosis 
iviiiforced, sniiporled ami biittrissid in ixxrx w n in onlei to present loiika 
and siilise<iucnt einpxema and or nictlnstimtis Tncboil siutioU is institiiu 
li\ the iimstlietist at tin eomplelion of Ihc o|«.« lUoii to tno the bronr-lml tr 
of all thiok seeietioiis Vndeiwatir tiiW dnnure (a ilosid sisiem) is esta 
lished for the I'urpose of imintainni'’ n iiegstur ideiiml piessiin to jerm 
the iminediatt eseipe of enli ippwl air and fneilitatc exp msioii of the lung an 
<0 *'stjfihs?i j ffsfcifatfs tenet for patcatu} k tk fgc ubwb seW'w s'titaSlj t/ttiir 
Ik fore tin chest eaxitx is closed eiuapiii u oil is inj<< tid into the 1 ist fixe intr 
(ostslncrxes for the purpose of amslhesia in the region of tin opor itivc imisioi 
Spironietric nndmgs aftir IIils tcrhnHUu ol mrve hlo king show i gicatlx in 
proved xital cipicitx Tin xobinfirx gieatir ixnirsioii of lespiraforv move 
incuts without pain is the i«suU of tlic use of \w i|>in nr similir long laslni, 

■iiiesllntus in this ni iiimr buitUimnm onh .loxs nf morphine nr 

M/|Hireil in tin- postopi mlixe pliise 

bun the apjdieilion «f tin dies-sing is d«iu willi llu nlm of illowmg ful 
fitsdom of llu thorax for nspinlim The i itKiil s ]kc1 is hmiiglit io tl.i 
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< I iiiilitu fxiin find till pTln n1 1i nisl« lud «liu« tK fioni fin npti iliiu • d'l 
Inst In fou K unii' tin npi I ilm' iiMtin tin 11111,:% m uitl iti d Ion ihh iinluilli 

O'T./'yfH but utili onhiumi mi lln ms U i\cs ilu lUioli md iiitpi's tin 

blood strcini so npidh it nn\ ]>t«dis|()sc t> iiumcdiili itikinsis tluicfoio 
onliinn air is best fni tbe find inflition ol tiu Imi/s is the pitnnt s iispni 
ton moxemints art no lonijoi umliollcd I \ uiitsidi intliuiiee lU foie the p ituiil 
Is iheul in an o\\,:on tent in his loom iiMulilh \!i\ film of tbe liiiiRs is 
imd( in ordii to dctcrimiie tIu de,:i«« ot e\piiisi<m ot the hin^ md iNo tin 
'll since or nnsiispoi ted jireseiHe of in m the «ontrii ilcnl pleiii il spate \1 
tliou’h this KCidenl is orensionillj cnionntend duiiiift the opentive pioeednre 
f sniiU leak mas not he oliserstd \sinnition «f tlic iii piefciibK witli the 
I iieiimotliora\ maehiiie must hi imnndiiUlv iioilorimd it its piesence is de 
tected, otherwise a tension pnoninothoi i\ niisht lie set up \ erj rapidly Xo more 
serious fomplication mu oeeiii m this imnieilnti iliist Suhscqnent ladio 
"raiduc studies of the < IkM hi doiu is mdieafcd 

The admnusstration of oxa^i n eilhei In bil iti i il n is i) citlulcr or in ow^en 
lent IS routine for the first few lostopiiitm d us iii oidir In pusent ans pos 
sibk anoxia that nii^ht he i siquel to ni oimi iiion iiuohint; the opennv of the 
tl orafie casits It is ispoenlh im| orl int in p itunts with heirt disease Yerj 
close ol sorsation of the undorw iti r diam ici s\stcm must lie maintained at all 
lintM until the cxeuisions Ineoine so liniitiHl iisinlK In tjic touith or fifth da\ 
lliititmai hi (hscontiniud 


One of the major daiveis in the |K)sto| ei ili\s | * i lod is | nlmoiian atelec 
I't'iis and Us beipiel pneumonii Tin iiihetasis ma\ hi due to the piesi lue of 
lual air in the chest euits nispiti of tin piouduie cmpltmd iii tiu op< rat 
riom to stciirt eoniilete iiinllition il Ihi lollapsid liiiv Dthtr fietois 
such as a miuoiis jiliv oi esicss solutions mu lie piesoiu md utue in pin 
‘b'l in,: this condition Presentue nii isnns m iiistituteil as soon is the patant 
rctuined to Ins room lie is tniiud it h iiiU iiiurs ds hm» ilternitiK in 


Ibc supine and lateril positions will the «|hi iti\e sidi down Inhilatioiis of 


t lire carbon dioxide ndmimstiud la illowiii: the _is to How liom the tip of a 
tidoheld SIX inches iIkup tli jutieiil s tan ui f.u»n tun hall hour to e\en 
lotir until consciousness is icsforcil Hu cailnii du>\uK senes the trijili pin 
pose of promoting deip rcspii ilitnis |iimittm„ tiu «\pandci! aUeoli to till 
With air winch is reabsorbed \iis slowlv and aidiiip in the liquefaction and 


eonscqupiit easier expulsion of sKutioiix The i iilion dioxidt is rontinucd atlei 
llic patient ii"aiiis eonseioiisiuss it ht is iinuilliiu; or nnahk \oliintaril\ to 
perform dcip hrentliin: exernsts enn lioiii These midsurcs iiii carried out 
for tlie first forti ei:]it hours The pistop i Ui\e i hninistration of inoipluno 
'■* ruliieed to the minimum mcessan to loiitiol pain both with respect to the 
tetiial (lose emploNcd and the niimln of turns it is fiupii In this was the 
Respirators ind eilnrs depiessint efTiets ol moiphine ire mail idls deeioased 
atelectasis docs ocnir m spitp of nil pmautioiis tin treatment shmikl ho 
prompt <and effcctiso The insertion of a small nisal cithctor into the tricbea 
and both major lironohi is rcaihls aeoomplislied md ssill induce eonubintr The 



■secretion'? <lislotlged bj the cough can he aspiritetl In nilcimittent suetjon 
through the catheter Should this method proae inuleqmft suction I ronchos 
cop3 IS iiulifatcd Some degree of atelectasis particuhilj of the left lower 
lobe occiu’s in most instances m spite of these precautions I’le iral effusion is 
hkcinse a frequent complication ic<imrmg aspiration 

Larl^ ambulation is practiced as soon ns it is deemed adiisable for the 
patient to leave the oxygen tent for even a short time 1 verj effort is made 
to encourage earlj and frequent movement in bed Whenever possible the pa 
ticnt IS encouraged to stand up or sit on the edge of the bed to itrinaU rathci 
than to begin urctJml eafhetcnration too hiirti«Uy Jii fort* eight to se*ontv 
tvro hours the patient is permitted to go to the bathroom for ho\*el niovoinents 
and enemas 

Intravenous adminislration of normal salt solution is done in sparing 
amounts with full knowledge of the sodium and chloride balance Once this 
lequircmcnt is met we place more reliance on the use of gliicaso (5 and 10 pci 
cent) in distilled water in qaantiiics sufficient to produce a dail> output of 
urine in the neighborhood of 1 200 c t Our recent CNpcnences hav e caused us 
to recommend the employment of the subcutaneous rather than the intravenous 
route for the administration of parenteral fluids in imnv instances 

Patients may be fed high protein liquid nourishment b> moutb bj jejunos 
torn} or bv an indwelling tule wliicli is passcl through the nose throat and 
gullet, thence through the esophagojejunal or esophagogastric anastomosis 
Orojejunal feedings through such a lube are stalled within twenty four hours 
ofter the operation the high protein high cilonc and high vitamin diet given 
so parly m the postoperative period speedily icstorcs tlic nitrogen balance and 
IS a decided advantage ovci the postopentivo period of enforced starvation ot 
eailicr vears This till e has been left m place for eight days until the anas 
tomosis IS presumed to he safe then oral fc< lin^s oie losumel This piiiieiph 
has been used in the case of ordinarv pirtnl gasttictoniv foi many vcais witli 
no apparent serious eomj heafions vet it is tl c oj iru m i f one of us (0 “McN ) 
that pulmonary complications occur m re frequentU with the use of such a 
tube and temporarv yejunoMtoiiij Ins feen used as n sulstitutP Some patients 
are intolerant of the tule passing tUioiigli nose nnd thi-oit and mav eomphiii 
bitterly 

Preojicrative eoiistruetioii of a ^astrostomv or jejunostomv for fteiling pui 
poses is not advised because of Ihe interfere no* with subsequent resection whirl 
these operafne procedures migJit pro luce Parenteral fn ling has attnmed su h 
a high degree of success that a prcliminarv jeyimostomv is sellom nceossarv 
Uthoiiah vre gne our patients a hi^h protein diet up to the ven dnv of opera 
tion soft or liquid foods are used depinilin » upon the degree of ol struction at 
the eanln Fach ercning the stomach or/and the esophagus arc lavage 1 nnd 
emptied using one tenth nomal hvdrochlonc arid for this purpose Prophv 
lactic pcmciUin is given prior to (he oi eration nnd if tlic cancer is a[ parenth 
badlv infected with fever etc sulfonamides are ad led Rmitine dental exam 
.nation an.) treatment are part of the preparolore i l.we 
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If the piticnt s general condition his hem nstowd js close to normal as lies 
iMthmour po^\e^, the snrseon must accept the risU ot pro<e(din 2 with tlie opera 
tion even in the face of certain swtinm disi ims which m tluiiischcs miqht 
well be definite contraindications 


NCTRinOWL JI\N\(1FMF\T OF PxTlLNTN WiTil Tr WSTIIOR VI IL VRDOMIN VL 
Er.--ECT10\S OF mi 'jTOMVtl! 


IJ\ F lIoiiBiRuir Ml»* 

Aiifnfioiinl Co»isi(7er«<ioKs i» lUfjaid to — It is mv impression 

that an\ pntieiit whose plnsma |>rotcin.s aic lowtr than hO (im per 100 ml 
should not he subjected to this ojicnlion Huh iirotmi feedings nia\ not be 
suflieiPiit properh to prepare the pitienls auil tiinsfusions of plasma will bt 
aeiesvm In most patients with hvpopn>t»meniii the use of lar^e iinantitios of 
protein perhaps protein Indrolj satis and daiK miccticns ot plisma and prof 
erahlv human albumin, will be ncccssarv tor loinr* t periods than ne now being 
usid One mov encounter cases where the vaidiuv iscular status ot tin jiatient 
does not permit plasma infusions If such patients fail to respond to proper 
ftcdings and if their plasma protein values rem iin low thc\ ma\ be considered 
unsuitable for the surgical procedure under discussion 

Vwfnhoiial l/nnnpemcnf in the Potloixmln c P/insc— In the postoperative 
phase, mitnlioaal management iKpends ui»on the surgeon s decision as to 
''hother or not a jejunal tube would be available In m> opinion the tiiho 
swius inevitablj necvssarv whenever the patients prcoperativo status suggests 
Ihe possihilitv of cardiovascular eoniplicalions in the postoperative jihasi. From 
the nutritionist's point of vievr it docs not matter whether the tube is orojojuna! 
or through a jejuiiostomv Regardless of tin. pnsiiue or absence of a feeding 
tube, the following measures should be ohscrvcil 


1 Vitamin supplements At Icist twuc the avenge human re 
quirement of all vitamins should lie civeii paicntcialh Thiammc is 
especiallj ncccssarv for tlu oxidative pmcissis in the jxistopcrative 
phase and should be given at the i itc of at Icist 20 to 40 mg per da\ 
nboflavin, about 20 to 40 mg i>ci dav pvndovinc "i mg (I) ascorbic 
neid GOO to 1000 mg , vitamin A I'iOOOL vitamin I) 1500 U dailj 
(’), nicotinic acid, 2')0 mg calcium iKntotlienatc 'iO mg 

2 JIamtenaiice of hemoglobin livels In adequate transfusion is 
necessarj 


3 Jlaintcnance of clettrohtc bilance Refciciuc is made to the 
papers hj Butler and Talbot (Fig 25) ’* * 'When patients are mam 
tamed on hjdrolj&ate and sugar exclusnclv for more than one wed 
addition of mineral supplements mav become necessarj The fact that 
niorc than the full sodium requirement is contained in the usual protein 
l^droljsates will have to he kept in mind 
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Nutnhonal mtDwt/cmcni tnik tube* The /uJl protein and ener^ leiiuire 
mcnts can be co\ered b\ protein hjdroh-sate and dextrose for a few da)s The 
fact that protein hjdrolxsate will be tolcxated as soon ns water cm be taken 
cannot ie ot eremphasized Immwliate feeding should be started instead of 
giving a large \olumc of water without nutnents Diarrhea can le prevented 
hy the uso of ^Dnphojel JCaomasrma pectin orcerto and paregoric when iicces- 
sarj It IS important to use these substances at the first signs of diarrhea rather 
than to allow it to develop full> After five or six dajs erestn maj be added 
to increase the caloric intake 

!iUtriiionnl niaiiaocwcnt vithont iHfiiho/ion Administration of adequate 
amounts of calorics proteins and c'lrbalivdratea is possible h> use of intravenous 
dextrose and intravenous hjdroljsates (antigen) in quantities as indicated bj 
Butler and Talbot This maj not suffice m patients with inoperable tumors 
and maj have to be supplemented bv plasma The total fluid volumes ncces 
sarj for proper nutrition maj Ic excevMvc for the tv pc of patient with whom 
wc deal IlviJrohsate soJiitiom bi rccium on someUma oi help The rectum 
should be cleaned with Uikcwarot water and a catheter inserted about twelve 
inches lush The rate of administniion should be slow, controlled bv }iliirpby 
drip and the volume given at one time not to exceed 400 ce Tins maj be 
rc]>cated twice or three times and the total amount of hvdrohsate to fill the 
patient s nitrogen leqitiremcnt maj be given m that manner m favorable cases 

It should be realized that no matter how well the nitrogen lequiroment maj 
be covered manj patients will be unable to regenerate plasma protein and that 
m such cases plisnia will have to be used in sufficient amounts to mauitam a 
plasma protein of 6 flm per 100 ml 


LOCATION OF THE OlSnUC CVNCrR 

The prime indication for the operation of cardiectomj or proximal gastreo 
tomj is the localization of the cancer m the cirdn fundus or upper half of 
the stomach In 40 per cent of these resections the csojliagus was grosslj 
involved bj the cancer If the aldominil esophagus is involved the trans 
thoracic approach should he used because of the well known inchnation of fhc«c 
cancers to extend submucosallj hi^b into the esophagus In 30 7 per cent of 
the cancers resected the lesion was confined to the eanlia or cardia and lessor 
curvature witliout involvement of the abdomuial esophagus the decision to 
emploj transthoracic csophagogastnitomj rather than total gastreetomj rests 
on numerous other factors jirron^ vhtek m tl>r rsljnwJpd Jrrhnjcal rase of one 
approach over the other (Talli III) 


REJECT VDIUTV I 


CANCTHS OF Tilt < \STIUr CVRDlV 


Our rate of rescctabihtv for -astne cancers as a whole is 40 per cent It 
would be higher were it not for the fact that the trcmonal Hospital for Cancer 
situated in a great metroiwlitan cm rcteiics more than its quota of patients 
ndranccil inoperable cancers deemod unsuitable for care in general m 
. . rinr rate of rcscctabilitv for cancers of the gastric cardia, however 
S'S 5 p” Z Sloh . "o per «n. hr„„ .h™ f,r r.nrr. r, » .ho,r 
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Therefore, it must be concluOtd that lliis> lOiiKHnl !ocallz^tlon is a fa\orablc one 
for two reasons namel\ the earlier reco^ition of the cancers and the Kreater 
nlatne assuranee of resectabiht' The Khnnta^es nre somewhat neutralized 
b' the hicber opentue mortilux but this hazard is srndinllj lessening Of 
the reasons for nonreseetnbilns it mav b*. seen that m onh one instance tsas the 
condition of the patient a coiitramdication for the operation Tnnsthoraeie 
esopha'» 03 Qstrcctoms has been done in pitients more tlnii 70 >ears of age In 
solvemcnt of adjacent stroetuies such as dnpliragm sbdomiml wall spleen 
left hepatic lobe and pancreis lias eomi licnted the surgical problem but those 
structures liasc been removed if neeessan and whenever possible in thirteen 
patients this invasion and fixitv was too creat to be overcome In surgical attack 
Distant metsstases or pentomnl carcinosis detenmnes the mcurabilitv of cancer 
and in twentv si\ patients was the factor which influenced ns in not attempting 
the operstion hut in four pstieiits with cancers of the gastric cardia admittedlj 
incurable wc performed laltiative transthoricic csopbagogastreetomics (Table 
IV) 

Table IV Resfctabiutt or Cvsoecs or tiie OvsTnc Cahsia 
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blood %cs'5cls nnd since ^\e have lowered tlie incidence of rblebothrombosis bj 
carh ambulation and pruicnled hazardous and eicn fatal embolism bj early, 
elective bilateral femoral and saphenous icm ligations The pulmonnrj com 
plications aie prevented vrith greater ease than the> are cured, these prophy 
lactic measures are proper aiiesthesin, foiccful aeration of lungs with ordimr} 
air rather than o'vjgen at the completion of the optiation, cmplojment of the 
os\gen tent cliirnig the fii'st fen postopeiatiiedavs the proph} hctie administra 
tion of penicillm and nciosal and the sulfonamides befoie and aftei the opera 
tion, and most important of all, frequent aspirations of the trachea ami hron 
dual tree by use of a suction catheter The siihstitiition of interrupted silk 
sutures throughout for two fo three layers has been a definite improvement over 
the inner continuous catgut sutnie for the anastomosis as it Ins resulted in 
fewer leaks and fistulas and also in a lessened tendencj for stricture formation 
^Vlien exteitnl fistulas occur after ahdommat total gostrectomv with suhdta 
phragmatic anastomoses stenosis at the Ime of muon has almost invariablj 
developed but on the eontrarv external thoracic fistulas appearing after intn 
thoracic esophagogastric anastomoses have not resulted in strictures in our 
expencnco Underwater drainage with the la^e fenestrated mtratlioracic tube 
placed fnirlv close to the anastomosis has perhaps allowed the survival of some 
patients who developed leaks or ruptures of the anastomosis as jt led to tempo 
nrv external fistula formation rather than fatal mediastuiitis The po.stoporB 
tive atnetnres are often amonahle to dilatation by peroral Ixmgmagc In one 
patient a sueeessful rvoperation was done for resection of a cancer recurrent in 
on esopliigojejuml anastomosis In another instaaec the stricture was so 
Tonitciit that a permanent jeyunostomj for feeding was necessary The informa 
tion gleaned from the conjoined studies on the metabolism of patients with 
Ristiie cancer done bv the Oastric Service and the Laboratory for Clinical In 
vostigntion of the Jlcmoual Hospital (and pieviously published) lias served in 


s Oismo Carou roa 


COMPUeVTION 


Number of operative eunirals 
lOilmonnry Complications. 

Atelectasis 
PJeurnl effusion 
pneumonia 
Purulent bronchitis 

Fmpvenia 

S ibcutaneons emphysema 
Abilommal Complications 
Tteus 

Iropairel motor function of easlrie remiimt 
\na«toinoti« Complications 

Fi«tu!a 

Stenosis 

Wounl infection 

S?Itemm‘«mrlmn"tfo’nT a^^isient hypyro^^^ etc ) 

Cnnarv eomplimtions (rro«talic_ hypetlrophT) 

T>..'..nt8 hanng no tompUej^ 


,r later 


Q patfci 


8 liavltiff DO complicatlona elcbt i 
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Table VTII Postopckattve Difunos Or Lire Following Hb'SEctios Of 
T ire GiSTBic Caboia For Cancet. 
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blood ■vessels and since we ha\e lowered the incidence of plilebothrombosis bj 
earlj ambulation and prevented hazardous and even fatal embolism by carl) 
elective bilateral femoral and saphenous vein hsations The pulmonarj com 
plications arc pmented with greater case than thej aie cured these prophj 
lactic mcasnics arc proper anesthesia forceful aeration of luncis with ordmaiy 
air ratbci than oxjgcn at the completion of the opciation eniplo)nicnt of the 
OX} gen tent during the fiist few postoperative dajs tl c pioph}! tclic administra 
tion of penicillin and aeiosal and the sulfonamides bcfoit and after the opera 
tion and most important of all frequent aspirations of the tiachca and bron 
dual tree b} use of a suction catheter The sulMtitution of interruptel silk 
sutures tlirousbout for two to three lavers has been a definite impiwement over 
the inner continuou’, citgnt suture for the anastomosis as it has resulted ni 
fewer leaks and fistulas and also m a lessened tendtuej for stricture formation 
When cxtcnial fistulas nmir after abdominal total gastreefom} with subdia 
phragmatic anastomoses stenosis at the line of union Ins almost mvariablv 
developed but on the eontrarj external thoracic fistulas aj pcaring after intra 
thoracic esophagogastric anastomoses have not resulted m stnelurcs m our 
experience Underwater drainage vviih the large fenestiated intrathoncic tube 
placed fairlv close to the anastomosis has perhaps allowed the survival of some 
patients who devcloj ed leaks or ruptures of tht anastomosis as it led to tempo- 
rarv external fistula formation rather than fatal mednsfinitis The postopera 
tive strictures arc often amenable to dilatation bj peioral bou'’iin'*o In one 
patient a successful reopcration was done for resection of a cancer recurrent in 
an csoplngojcjunal anastomosis In another instance the stricture was so 
reuitcnt tint a pomnnont jejunostomv for feeding was neccssarv TI e informs 
tion gleaned from tbc eonjomed studies on the metabolism of patients with 
gistiic cancer done bv the fiastric Service and the Lai orator} for Clinical In 
vosti^ation of the Jlcnornl Hospital (and pieviouslv pulli'shetl) las served m 


couru cvTiow 

Numbfr of operatic* aurTiTal« 

Pulmnnnry CompI cations 
Atelactns s 
Pleural effm oa 
Pne imon n 
purulent bronchitis 
Fmpjent 

S ibculsneous empnT«i’in!i 
Vblom nal Con pi cations 
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good stead to lower the complieations inherent in this source Impaired motor 
function of the gastric remnant following catdieetomy has been ol«er^ed three 
times the pjlorospasm with associated gastric atony no doubt being due to 
the vagotomj 'whicli is nceessanly done if the operation is complete This condi 
tion has 1 ocn ameliorated bj the use of urechohne 5 to 10 mg fifteen minutes 
before meals three times dailj IVe have not been compelled to perform pyloro 
plastics or gastrojejunostomies on these patients (Table V) 


FND BFSPLTS FOLI/0\\1\G RFSFCTION Ol TllE GASTRIC CABPIA 

In our group of aixtj fi\e eardiectoimes (three for ulcer) the operatne 
mortalitj was 32 per cent This figure is distrcssiuglj and a\oulabh too high 
The cases reported herein howeier include the entire cspenenee of the depart 
ment with all esses listed done bj junior members of the department and rcsi 
dent staff Although the technical fallibilities of the operation have been hrgclj 
eradicated it must be realued that we are now extending the scope of the 
operation to include adjacent organs and these still more major procedures 
must he corresponding!) more hazardous 

Twenty one of the^e patients died as a result of the operation and twenty 
one of the survnors ultimately suecumbed due to continued grosrlh and metas 
tases of the cancers The great majonts of operatne deaths was due to pul 
mojiarj and cardioi oscular complications (see Table M) By far the greater 
number of pstients dying because of eai^iopulmonary complications passed 
through a scrj uneven anesthetic espcnence Surgical eemplieationa resulting 
from infections tnuma faulty suture line etc and causing penfoiiitis sub 
phrenic aliseess anastomotic leakage etc accounted for only eight of the opera 
tire deaths If one were positive that a sound anastomosis without tension had 
been effected and tint no undue soiling had occurred serious consideration 
Would bo given to tie possibility of discontinuing tie underwater tlrnmagc 
Three of four patients who developed empyema of the pleural ca\ ity after tmns 
thoracic csophngogsstroctomv died of tins complication (Tables ^ II end ^ III) 

Our first resection of tie gastric eirdia was performed on Jfay 2 1940 
Only a few similar operations vrcrc done in the ensuing vpars the yearh m 
erement has^ been consulcrible and encouragmg but the number of cases avail 
able for the computation of five vear cures is not large enough to I c conclusive 
or to ensure the aecuraev of curahilitv rates for this cancer Of the nine pa 
tients on whom we operated more than fi>e jeara ago two are still living and 
wcU without evidence of recurrence s five year survival nte of 22 per cent 
Twenty of the total number of patients are living two with recurrent esneer 
and eighteen without evidence of this disease 

TV,. .Uthcvrs »Uh to Mpre*s ftrir ertMtode to MIm wUaroil t» Aohtrj Uitlr M»Kb 
issocllle ond 1 boirlon for manr 7Hn tor her tavoluabl. *Jd In ih * work 
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- cell), 501 
Counwrborc, hip nail (Curry), 679 
ursaiosTnostoiis, erperimental observations 

lo^trw^tment of (Ingrtliam et 

Cuffs, taniBlum foil, la peripheral nerve ear 

fi Elliott Carr In tnemonam (New 

- ton), 863 

vjst formation at operative site following 
cerebellar operations (pseulonaen 
ingocele) (I’erton and 'simmonsl, 

C(j9 

(Vaughn et al ), 300 

pulmonary, lobectomy for, in fifteen daj 
old infant mtb recovers (Burnett 
and Caswell), 84 


^*^bUu$ ulcers, aid m treatment of, elec 
trie lift (Kostrubaln and Mag 
ner), 209 

i^ficieocj, ti-ue. tantalum gauze ID repair 
of hernias complicated bj 
!!,.» I I Ihrockmorton), 3’ 

“wol nnd opium alkaloids, comparative 
study of action of, in relation to 
lidiarv spaim (Gaen.ler et al ), 

,p™ri.r.nr, „a ™ 
in, sensitization to, in pnthogene 
SIS of dia«tolic hypertension 

fcfnts and germicides, m vivo method 
I't.u'uttion of (Hufoagel et 

‘ ® for permitting complete periodic e» 
perimental collection of pancre 
", vnnnula for pancre 

Diaeno (Baronofsky), 665 

'*^utgcn, of cancer of cardiac re- 
gion of stomach (Sherman), 874 


Diigiiosis — Coot 'd 

of tumors of gastric cardia, surgical 
treatment of cancers of gastric 
cardm (Pack and McNeer), TT 
• Diaatdie hjperten»ion pathogenesis of 
(Hoinlieckert 618 
niseases of adrenals, 138 ( D I'd 1 

biliarj and nssociateJ pmcreitic necro 
sis iBaker and Diirl im), 301 
heart risk of surgery in (Morrison) 5Q1 
Di'lncations recurrent of shoulder Mag 
nu«on ““tack procedure for (Gian 
nestras) 794 

I Dogs histamine provoke 1 nicer in, pru lu 
' tioB if sllcrpc gaslrii, and iiio 

dena! edema which predispu is to 
iFncsen et al ) IT* 

Dram improved for peritoneal lavage 

(Bosenak and Oppenheimer s". 

Doct common bile «onie exj crit nee w i I 
anaMom >sis of, to duodenum u I 
repair of stritture* of conn < i 
bilo duct (Zmonger 337 
common and hepatic bile arterial hi 1 
I 'uppjv of, with referi ii e to 1 1 ih 

ienie of common duct injurs ii d 
repair (bbapiro end 1 buiarti 1 
I Dumlenal nnd gastric edema elter„ic pro in 
i tion of, which predispu es ti Ins 

I tamme provoked ul er m logs 

j (Fne'en et al ), 167 

ulcer, chronic, operelire treatment of 

I (Rruusgaard), 161 

Durslenum, some evperiemes with nna"toinosi* 
of commoo bile duct to, an 1 re 
pair of Strictures of common bile 
. dnet (Zinainger) 317 

E 


Eileroa, allergic gastric nnd duodenal, pro 
duction of, wlmb predisposes to 
histamine provoked ulcer in dogs 
(Fne'en et nl I 167 

Education, meilical, and changing order 1020 
(il rev ) 

Elderly per«m* course of peptic ulceration 
in (Lasher Jr ), 501 

Electric lift (Koslmbala anl Magnen _os 

FmI>oli<ni, pulmonary (Crutcher and IHniel 
Jr), 47 

Enipbssema, subcutaneous following clest 
trauma (bheinfclJ), 278 

Epinephrine, renin and desosicortico'terone 
seosiliration to, in patliogpoc'is 
of diastolic hypertension (Ilcm 
becker), 623 

Esophageal lesmns, high intrathoracic, eub 
total esophagectomy and esopha 
gngastro'tomj for (DcBnkej and 
Ochsner) 93 j 

reconstruction, end to cn I an I partisl 
esophageclonij treatment of 
abort stricture of esiphagus bv 
(Oro's), 735 

resections, preoperalive openfive anl 
postoperative rare in (ilaier), 
834 
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FMplncectomy, partial, and end to end ew 
phageal recon«tructioa, treatment 
of fliort stricture of esonhaene br 
(Grois), 735 I b j 

subtotal, and csopliagocaatro«tomy for 
high intratlioraciG eioptageal le- 
sions (DcBakej and Ochsner), 
935 

E'opliagog istrostoinj and subtotal p<opba 
gectomj for high intrathoiaeie 
csoplngeal le«iona (DeBaker and 
Ocli'ner), 033 

in treameot of cardiospasm fGill and 
Child, HI), 571 

E'ophagoscopy and gaatro«copy in surgical 
treatment of cancers (Pack and 
McNeer), 978 

E’lophagus, acquired stricture of, with 
eaophngobroncliial fistula and 
bronchiectasis of entire right 
lung, surgical management of 
(Clageft nod Schmidt), 521 
and eardia of stomach, leiomyoma of 
{Kenwortliy and IVelch), 745 
and cardiac end of stomach, treatment of 
carcinoma of, by surgical CTtir 
ration (Sweet), 832 

eerncal, cancer of (Watson and Pool), 
803 

and gaetrie cardia, cancer of, introduction 
to i>mpo8ium 00 (Pack), 8<)7 
sjmpo'iuin on, 687 1019 
loner part of, and eardia of stomach, 
leaiona of, tranathoraeic ga<tne 
reicetion for (Payne and Ciae 
ett), 912 ^ 

treatment of short stricture of, by partial 
osopi agsctooiy and end to end 
eso(iUageal reconstruction (Gross), 
733 

and upper stomach carcinoma of, progress 
ID lurgicat treatment of (Oar- 
lock), 900 

EvcKion, surgical and streptomycin typhoid 
o«teom}elitis of riba treated with 
(Royster et al ), 248 

Extirpation, surgical trentmeot of carcinoma 
of oopUagus and canliae end of 
stomach by (Sweet), 952 


Face, capillarj hemnngionina of, cvolnlion of 
treatment of, with further cb 
fCrvation on value of camouflage 
br permaneot pigment injerlion 
(latiooiag) (Conway), 3S9 
Fibrin film m crBnio>i}t»osfo«is (Ingraham 
et al ), 255 

r.b.ia .»a p'“"' 

compound eomromutcil fractures 

of (Crist et at ), 901 

following «r»'' (SmgletoB 

and Singleton, Jr ), 75 


Fistula— Cnnt ’d 

eaophagobronchial, and bronchiectasis of 
entire right Jung, surgical man 
agement of acouircil stricture flf 
esophagus with (Clagett and 
Schmidt), 221 

pancreatic, cannula for (Baronofsky), 603 

Pod cuffs, tantalum, in pcrifleral nene sur 
gery (Cliffton), 507 

Foreign body localization in soft parts 
(Gardner, Jr ), 275 

Fractures, compound comminuted, of tibia 
and fibula, plaster traction splint 
for (Urlst et al ), 801 


in technique of radical tna«tce 
tomy in relation to (Neumann 
and Conway), SSI 


Gall bladder, carcinoma of (Sainburg and 
Oarlock), 201 

OaMric cancer, problem of, m university 
hospital (Bell), 331 

cardia and e'ophagu*, cancer of, introdoc 
tion to sympo«iura on (I’flck), 887 
ajmposium on, 887 1010 
surgical treatment of cancers of (Pnclt 
aud McNeer), 0*8 

and duodenal eilema, allergic, production 
of, which produpona to hi» 
tamine provoked uWr in dogs 
(Fnc-en et al ), 107 . 

uker, chronic, operative treatment of 
(Bruuagaard) 101 

resection naeptic, Billroth 1 tccho'no* 
(Monteiro and Barreto), 178 
transthoracic for lesions of cardm of 
stomach anl lower part of e«op1i 
aguB (Payne ond CIngett), 012 

Gastroenterostomy posterior, end results la 
treatment Of peptic ulcer by 
(Cooper) 423 

Ga'troiDteitinal intubation new material and 
tube de«ign in (Jvn*1ow), 293 

insnrgical care (PavdiQ), COS 

tract, lymphosarcoma of (Poer), 354 

Gastrowxipv and cTOphagoacopy in purgipjl 
treatment of cancers (Pack and 
McNeer), 07S 

Ga<itro«t<»my (Cooper and Buxton), S-1 

Gauze tantalum, in repair o* hernias com 
plicated by deficiency 

(Throckmorton), 3, 

Germicides and detergcnls, niethod 

for evaluation of (Ilofnagcl et 
al ). 753 

Gland, mammary carcino«arcom* of (iral 

pert inj loona),2‘'9 

submatillary, unu«ually 

comatoos tumor of (Ilicken ct 

thVToid, Mli^ant tumors of (lfc‘’wain 
and Divclcv), 525 
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Olossnphar.VBgeal nerre, i-ole of, la carotid 
sinus reflex m man, relief of 
earotid sinus syndrome hy mtra 
cranial feetioa ot glo«sopba/y» 
genl ncrvo (Ray and Stewart), 
411 

Grafting, skin, eraluation of, in (ecliiiic|Qe 
of radical nnstectoair in relation 
to function of arm (Kenmann 
and Connay), 581 

Gun'hot wounds iniolring abilominat aorta 
(Holzer, Jr ), 515 

Gynecological and obstetrical pathology, 156 
(C Rev) 

n 

Hand, intrindc mu<cles of, unusual innerra 
tion of, by median and ulnir 
neire tCIiffton), 12 

Heart disease, ri«k of surgery in (Vorrisou), 
561 

Hemangioma*, capillary, of face, erolution 
of treatment of, with farther 
ob’erration on value of eamou 
flage by permanent pigment in 
jectwtt (tattoouig) ^Conway), 
389 

Hemorrhage, cerebral, following repair of 
enmiDon carotid internal jugular 
arteriorenoua fi'tula (Singleton 
and Singleton, Jr ), 75 

Hemorrhagic infarction of greater omentum 
simulating acute appendicitis 
(Hams et al ) 206 

Hepatic and common bi1e duets, arterial 
blood supply of, aitli reference 
to problems of common duct lo 
^r^^^and repair (Shapiro and 

Hernia, ammotic (Ilolleoberg) 363 
tantalum gauto in repair of, complicated 
by tv««ue deficiency (Throrkmor 
ton), 32 

Herniorrhaphy, tantalum game, technique of, 
in repair of hernias complicated 
by tissue deficiency (ThrorluDor 
ton), 3t 

Herpes roster an 1 surgical abdomen (Boslier, 


foundW by (Carter) 
stnfT, photograph of members of, 602 
IIip nail counterbore (Curry), 679 
Jlistarome-provokcl ulcer ,n iJog., proJue 
tion of allergic gastric and da 
odenM edema ^whieti^_predisp<r.,. 

H‘ • ■ . . . 


Hypertensive state*, arterial and venous, 
benefited by surgical interven 
tion (Lord, Jr ), 530 

Hypophysis, neural, and control in patho 
genesis of diastolic hypertension 
(Heinbccker), 619 


fleam and jejunum, primary tumors of 
(Eckel), 467 

Iliac lymphadenopatby as cause of ureteral 
obstrnetion (Ifarsball and 
Sclisittman), 542 

In memoriam Elliott Carr Cutler (New 
ton), 8C3 

In VIVO method for evaluation of detergents 
and germicides (Hufcagel et ol ), 
753 

Infant, fifteen day old, lobectomy for pul 
monary cysts in, with recovery 
(Burnett and Casuell), 84 
Infarction hemorrhagic, of greater omen 
tom, sjmulatjBg acute appendj 
citis (Harris et nl ), 206 
Injection, permanent pigment (tattooing), 
erolulioa of treatmeat of capil 
Ury hemanpomas of face with 
further observation on value of 
camouflage by (Coarrav), 389 
lajurj, common duct, and repair, arterial 
blood supply of common and 
hepatic bile ducts with rafcrcaee 
to problems of (Shapiro and 
Robillard), 1 

iBaervatioa, oausual, of latriasic muscles of 
hand by median and ulnar nerve 
(Chffton), 13 

lotcrvenCion surgical, arterial aud venous 
hypertensive states benefited by 
(Lord, Jr ), 550 

Intestine, small primary nonspecific uKcra 
of (Evert et al ), 18j 

Intracranial rection of glossopharyngeal 
nerve, relief of carotid emus «ya 
dromo by, role of glossopbarjai 
goal nerve in carotid emus reflex 
in man (Rav and Stewart), 411 
Intmthoraeio e«opliageal lesions, high, sub 
total esophagectomy and esopha 
gogastrostomy for (DeBakcy and 
UclisDcr), 935 

Intravenous clotting (K1ein«vsser), 687 
Intrinsic muscles of hanj, unu«ual innerra 
tion of, br niMian and ulnar 
nerve (Cliftton), 12 

Intubation, pastrointestinal, new material 
and tube design in (Kaslovr), 293 




and ileum, primary tumors of 
(Eckel), 467 


.U crrcorai nemorraag* 

following repair of {Singleton 
and Singleton, Jr ), 75 
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f nrafit* per toiical improred in n for 
(Koaeaak and Oppenhe mw) 83 
I e otnyon a of c opl afjua and eard a of 
stonaeh (Ivenwortly and Welch) 

Irf« tiH of carl a of ptomacl a <1 loner part 
ol ev>plap)2« fraartlorace gas- 
tr c re«eef on for (Payne and 
Cla^ett) J1 

four mctacl ronous mal einnt of colon 
(Edrards) 808 

h gh ntrathoraeic esophageal subtotal 
esupf agectomy and eaophagi^s 
troptomy for (DeBakey and O hs 
tier) 93o 

L ft electr c (Kostrubata and Wagner) *98 
l-ol cetoray for j ulmonary ejsts n fifteen 
day old infant n th rerorery 
(Bomett and Castell) 8< 

Local zat on fore gn body in oft parts 
(Oardaer Jr) 2 o 

Lang entire right broaeli eeta« s of and 
esophsgobroocl al tlstula aurgtcal 
managemeat of aeqa red slrieture 
of esophagus w th (Clagett and 
Srltadl) ."I 

Lyinpl a lenopatl y il ac, as eau e of ureteral 
obatruetion (Marshall eel 
h«1 a tttaan) 

Lymplono be ign of rectum (L ) 814 
Lyinpl 0 areoma Of gn’tro ntezt nal tract 
(Peer) 334 

hi 


trns) 704 

>fal goa ( les oar taur asetaebrooour of 
colon (Irdvards) 803 
tumor* of thyro d gland {Me^ a n and 
D vclcy) S^Jp 

Man n ary glanl care nosarcoma of (Ilal 
pert and houng) "SO 

Ma*tc toray raJ cal eral at oa of sk n 
graft ng in fechn que of n reJa 
t on to fund on of arm (Neo 
monn and Conway) 584 

Material and lube de* gu nen m ga«lro 
inte*t nal intuincon (Kaslow 


93 

iJf) an and ulnar n 




. nncrvBt on 
cle« of I sad by 

(Ct Ifton) I” 

Mel cal e.lucaton anl c! angin* ord r lO 0 

(B f’t'r) _ _ 

Medcne in chang ng orler lo8 (S Per) 
Meet ng* Tenew of recent 7 
Jfereury 


63 


actable anal prur tus (Turell) 




I Method n V TO for evaluat on of detergent* 
' and geraiie de« (Ifufoagcl et al ) 

e mple requ r ng no e pec al trn n ng or 
cqu pment fore gn body local za 
t on in soft parts (OarSner Jr) 
*'7o 

Methyl methncrjlnte m cran o jmeato s (la 
gral am et al ) "60 

'lortal ty rates *tu ly of coniparal e 
twenty 8P en years of prostate 
surgery at Beftenro hosp tal 
(Draper) 51u 

Muscle brach oraa a! s subeufaDcous rup 
ture of (Ham Iton) SOO 
ntr n« c of hand nun ual innerrat on of 
br med an and ulnar nerre (Cl If 
ton) 1" 

tf oton a a qu s tn due to chron e calculous 
cholecyst t * and eured by ehole- 
cy lectoiQy (luppet anl 171 ne) 
68 

My\o ar omatous tumor ncurually large of 
siibniBT llary gland (Ilekea et 
el) 68 


I tiled an and ulnar nsu uni nnerrat on of 
' atrR»« a *010* of land by 

(Cn ffton) J" 

epnal outlneof 318 (B Pc ) 
suegery perpheral tantalum fo 1 cuffs in 
(Cl ffton) 507 

Nervoos system autoaom c progrc*i in s r 
gerj of (Mh to) 834 
surgeat treatment of 154 (/? He ) 
Neurogeo e tumors of stom cl (West nnl 
Knor) 450 

Neurology pen c 11 o m 159 (B Bn ) 
ps eh atry and iieuro*urgerj 1940 year 
book of 157 (B Pev ) 

Neo o>iorgey neurology and p ich ntry 
1940 Tear book of 15 (ii Pev ) 
\ t ogen adm n strut on |nrenteral prohlem 
of n surg al pnt enl* (Kremen) 

Nntrtnn n surgical care (Kard n) Ol" 
Nutr tonal ramageiiient of patents w th 
trsD thorar e abdom na! rc*ect on* 
of tom* h (Ilomburger) 1011 


O 

Obstetr al and gjTiecologi al pathology Ijfl 
(B Bn ) 

Obstetr c3 po tgraduate IS*! (B Bcr ) 

Ob trn ( oa ureterai J ac Irroph* Jentynthy 
as cause of (Marshall and 
Schn ttman) 54" 
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Omentuto, greater, heraorrbagio infarction 
of Bimulaticg acute appendicitis 
(Harris et al ), 200 

Operative, preoperative and postoperitive 
care m e«ophageal rc’eetions 
(Maier), 884 

site cyst formation at foUowing cerebellar i 
operations (pseudomeningoeele) I 
(Pejion and ^immens) 269 | 

treatment of chronic ga'trie find duodenal 
ulcer (Bniu'gnard) 161 

Opium alkaloid* and demero) comparalive i 
Etudi of action of in relation > 
to biliary spasm (Gaen«ler et i 
al), 211 

Oral ca'ity, verrurous earcinoraa of (Acker 
man), CiO 

Osteomjclitis tjphoid^ of ribs treated with 
'trej tomycm and surgical etei 1 
Sion (Bovster et al ) 243 


Pancreatic fl*tuh eaunuh for (BaroBof«k>l 
66o 

neeroS'« associated an I b liirv disen*« I 
(Baker and Durbaml 301 
PancrenticoduodeDectomi radical one ' 
Mace (Child nil O'* 

Parenteral alimentation lo surgery ntih i 
reference to proteins and ammo 
acids 160 (B Ter ) 

nitrogen administration proltem of in 
surgical patients (Kremen) 02 
Pathogenesis of d astol c livpertension (Ilein I 
bccker) 618 ' 

Pathologic eIa«>illcation inportance of in 
prognosis of renal tumors (Foot 
an] llumphre)*) 360 
Patients five million 313 iB Pet ) 
surgical prot lem of parctternl nitrogen 
administration id (Kremen O'* 
lenetratmg wound of el est will diti«ion | 
of Ironclnl nrierj (Jlrane) 4*0 
Penirillin in neurology 189 (7? Pet ) 

Peptic ulcer bleeding further observations 
on treatment of lilolman) 40o 
en 1 results in treatment of bv pos 
tenor ga«troenteros|oinT (Coop 


perforated Ivte re uUs following (Moore 
and Kenlncksl 44" 

ulceration course of m ellcrU persons 
(Lather Jr ) 501 

Perforated jeptir ulcer late results follow 
mg (Mn re and Hendrirksl 442 
Peripl eral nene surgery tantalum foil cnlfs 
in (Clifftonl 50' 

vascular coll ip«e in surgical care (Pav 
dm) COS 

Peritoi ral lavage improved dram for (Itosi 
nak and Oppenheimer) 332 
Pigment injection (tattooing) permaneat 
evolution of treatment of eapil 
larv hemangiomas of face with 
further observation on value of 
camouflage bv ((^nwaj) 399 


Plaster traction splint for compound 

minuted fractures of tibia and 
flbula (Urist et al ), 801 

Plastie repair, tran«plaiitation, and proSl*'® 
SIS restoration of thumb by 
(Barsky), 227 

Polyethylene in craniosynostosis (Ingraham 

et al ), 262 

Postoperative, operative, and preopcrflli^c 
care in esophageal resections 
(Maier), 834 

Powder absorbable, to replace tale, obs^f'’® 
tions on (MacQuiddy and Toll 
man) 781* 

Preoperfltive operative and postopenitive 
rare in e ophageal resections 
(Maier) 834 

preparation and postoperative care m 
changing status of surgical mre 
(Pavdin* 607 

with problem of parent! ral nitrogen ®d 
ministration in surgical patients 
(Kremen) 02 

Preparation preoperative with probled 

parenteral nitrogen admioiS’tra 
tion in surgical patients (Ere 
men) 02 

Procedure Magnuson Stack for recufteot 
dislocations of shoulder (Ciaiiu^s 
trns) "04 

Prognosis of renal turnon importance ot 3C 
curate pathologic cW’ifleatioft m 
(Foot anl Bnmphreys), 369 

Pro«tatic surgery twenty seven years of 
Bellevue hospital (Draper), CIS 

Prosthesis iransplaiilation and plastic 
pair restoration of thumb 
(Lanky) 227 

Proteins an 1 amino acid* parenteral hl> 
mentation in surgery with ref 
erenre to 160 (C Bee) 
metabolism ivith problem of parenteral 


269 

Psychiatry neurology, and neurosurgrrj, 
I 1916 year boolt of, 157 (B Tia ) 

' Pulmonary cy«ts lobectomy for in flfteeu 
da\ old infant with recovery 
(Lumett and Caswell), 84 
embolism (Crutcher and Daniel Jr) 47 

E 

I Padical one stage pancreaticoluodenectomv 
I (Cl lid III), 49’ 

I mastectomy evaluation of skin grafting 
in teclDii)ue of m relation t" 
function of arm (Neumanu and 
I Conwav), 534 

Badiology for medical stu tents, 156 (V 
r<v) 
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Reconstruction, end to end esophngeal, and 
partial esophagectomy, tteiitment 
of short Btneture of esouha^ br 
(Oross), 735 r ^ j 

Rectum and anal aphincter, war wounds of 
(McCune), C53 

benign IjmpUoraa of (Li), 8U 
resection of, with presenation of anal 
sphincter (Nickel, Jr , and Cheno 
weth), 480 

Reflex, carotid sinus, in mat, role of (lo^so 
pharyngeal nerve in; relief of 
carotid emus syndrome by intra 
crntinl section of g;lo*sopharyii 
goal nerve (Hay and S!e»srt>, 


Repair of common carotid internal jugular 
arteriovenous flstnh, eerebral hem 
urriiace following (Siogletoo and 
biaglcton, Jr ), 75 

and eomroon duct injury, arterial blood 
supph of common and hepatic 
bJe ducts with referenee to prob- 
lems of (Shapiro and RobilUrd), 

of Iiprains, tnntnlutn gauze in, complieated 
by tissue deflcicncy (Throckmor 
ton), 32 

plastic, transplaststion, and pro«the«is, 
restoration of thumb by (Bar«ky), 
537 

Resection, aseptic gastric Cillrotti I teeh 
Tuque (Mostciro and Barreto), 
17i 

of cnrcinomn of cardiac end of stonacb, 
unusual coniplicntions follovring 
(Barnes), 52J 

csophaseil preoperative, operative, aud 
postoperative care in (Maier), 8S4 

of rectum with preservation of anal 
gpliiiK’t^r I'ff/cket, Jr, ssJ Cbeo 
oweth), 480 

of stomach, irnnsthoracic aNominn), jin 
tntional management of patients 
with (Ilomburger), 1011 

transthoracic gastric, for lesions of cardia 
of stomaeh ond lower part of 
esophagus (I’ayne and Clagett), 
OIJ 

Kestoration of thumb (Dar'ky), 227 


Review of recent meetings, 

Eihs tvphoij o-tcomyehtH of, treated with 
strcptomrcin and surgical eiebion 
(Bojater et at ) 2tS 

Bisk of surgery m heart di-ease (Uomson), 
Sdl 

Ttnenteen diagnosis of cancer of cardiac ^ 
^ gion of stomach (Micrman), 874 
MndT of elest, principles U, 154 (* 
Ret ) 


Rupture, subcutaneous, of brachioradialis 
muscle (Hamilton), 808 


I S 

Scleroamg treatment of varicose veins, so 
dium tetradecyl sulfate m (Dmg 
wall et al ) , 599 

Shoulder, recurrent dislocations of, Magnu 
son Stack procedure for (Oian 
nestrns), 794 

Sinus reflev carotid, in man, role of glosso 
phnryngeal nerve m, relief of 
carotid sinus syndrome by intra 
cranial section of glos«ophnryn 
geal nerve (Ray and Stewart), 
411 

Stm gratl/sg erjJaaJiaa of, la terhaiqae at 
radicat ma'tectomy in relation to 
function of arm (Xeuinann and 
Conway), 584 

Small intestine, pnmary non«pecilic ulcers of 
(Evert et nl ), 185 

Sodinm letrodecyl sulfate in sclerosing treat 
ment of varieeie veins (Dingwall 
el al \ 599 


region of, roentgen dingnosi* of cancer 
of (Shennau), 874 

neurogenic tumors of (Best and Knov), 


transtho. 


racic abdominal resections of, nu 
tntional management of patients 
with (Homburger), lOIl 


fa«is of entire right long (aagett 
and Schmidt), 321 
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of common bile duct, repair of, Boino « 
periences witb aiiasloincp«ia of twn 
mon bile duct to duodenum and 
(Zinninjjer), 337 

abort, of esophaguo, treatment of, by par 
tial esophagectomy and end to 
eii 1 esophageal reconatrnction 
(Grosi), 735 

fctudents, medical, radiology for, 156 (B 

ret ) 

Subcutaneous cmpliysema following cheat 
trauma (bhemfeld), 278 
bubmaMllary gland, unusually largo inyxo 
sarcomatous tumor of (llicben el 
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